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Specification 



20-HETE Synthase Inhibitor 



Technical Field 

The present invention relates to hydroxyf ormamidinobenzene 
derivatives inhibiting a synthase of 20-hydroxyeicosatetraenoic 
acid (20-HETE) biosynthesized from arachidonic acid. 



Background Art 



Prostaglandins produced by cyclooxygenase and iypoxygenases 
produced by lipoxygenase have been well known as physiologically 
active substances synthesized from arachidonic acid. Recently, 
it has been elucidated Xhat 20-HETE, which is produced from 
arachidonic acid by the cytochrome P450 family enzymes, functions 
in various manner in vivo (J^^Vascular Research, vol. 32, p. 7 9 
(1995) ) . It has been reported tha^t 20-HETE induces constriction 
or dilation of important organs such assthe kidneys and the cerebral 
blood vessels, and causes cell proliferation, and it is suggested 
that 20-HETE plays important physiological, roles in vivo, and 
participates in various kidney diseases, cerebrovascular diseases, 
or circulatory diseases (J". Vascular Research , vol. 33, p. 79 (1995) ; 
Am. J. Physiol., vol. 277, p. R607 (1999); and the\ike) . 



Disclosure of the Invention 

An object of the present invention is to provide an inhibitor 
for production of 20-HETE, which participates in constriction or 
dilation of microvessels in the important organs such as the kidneys 
and the cerebral blood vessels, or in causing cell proliferation. 

— — ^ TS^a^fesuTf ~bf various studies in order to solve the above 
problem, the present inventors have found that aromatic compounds 
having a specific substructure unexpectedly possess the inhibitory 
activity for 20-HETE synthase, to accomplish the present invention . 
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That is, one mode of the present invention corresponds to 
an inhibitor of 20-hydroxyeicosatetraenoic acid synthase, 
comprising, as an effective ingredient, a hydroxyf ormamidine 
derivative represented by the general formula (1) as follows: 




[wherein R 1 to R 5 are identical or different and represent 
a hydrogen atom; a hydroxyl group; a carboxyl group; a halogen 
atom; a C1-14 alkyl group; a Ci-i 4 alkyl group substituted with 1 to 
6 halogen atoms; a C 2 -e alkenyl group; a Ci-e alkoxy Ci_ 6 alkyl group; 
aC 3 -8cycloalkyl Ci_ 6 alkyl group; a C 2 - 6 alkynyl group; aC 3 -8cycloalkyl 
group; a C3-8 cycloalkoxy group; a C2-10 alkanoyl group; a Ci_ 6 
hydroxyalkyl group; a Ci-e hydroxyalkyl group substituted with 1 
to 6 halogen atoms; a C 2 -6 alkoxycarbonyl group; a 
3-phenyl-2-propenyloxycarbonyl group; a C 2 - 6 alkoxycarbonyl Ci_ 6 
alkyl group; a di (Ci- 6 alkyl) amino C 2 -6 alkoxycarbonyl group; amono- 
or di (C1-6 alkyl) amino group; a C 2 -io alkanoylamino group; a C 2 - 6 
alkanoylamino group substituted with a Ci_ 6 alkyl group; a 
benzoylamino group; a carbamoyl group; a carbamoyl group 
mono-substituted or di-substituted with Ci- 6 alkyl or phenyl groups; 
an N- (N' ,N' -di (C1-6 alkyl) amino Ci- 6 alkyl) carbamoyl group; a cyano 
group; a cyano Ci- 6 alkyl group; a nitro group; a thiol group; a 
phenoxy group; a phenoxy group substituted with 1 to 3 substituents 
from the group consisting of Ci-6 alkyl groups, Ci_e alkoxy groups, 
and halogen atoms; a phenylthio group; a nitrophenylthio group; 
a Ci-e alkylsulfonyl group; a phenylsulf onyl group; a Ci_ 6 alkylthio 
Ci-6 alkyl group; a ^henylsu^f onyl J^i^s ^lky^^i<^groAip_wherein J:he 
benzene ring is substituted with 1 to 5 halogen atoms; a phenyl 
group; a benzyl group; a phenyl group substituted with 1 to 3 
substituents selected from the group consisting of cyano groups, 
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halogen atoms, Ci_ 6 alkyl groups, and Ci- 6 alkoxy groups; a biphenyl 
group; an ot-cyanobenzyl group; an a-cyanobenzyl group substituted 
with 1 to 5 halogen atoms; a benzyl group substituted with a 
bicyclo [2 * 2 . 1 ] -hept-5-en-2, 3-dicarboxyimidyl group; a benzoyl 
group; a styryl group; a styryl group substituted with 1 to 5 
substituents selected from the group consisting of Ci_ 6 alkoxy groups 
and di (Ci_6 alkyl ) amino alkyl groups; a pyrrolidino group; a 
piperidino group; a mo rpho lino group; apyridyl group; apyrimidinyl 
group; a pyrimidinyl group substituted with 1 to 3 substituents 
selected from the group consisting of Ci_ 6 alkyl groups and Ci_ 6 alkoxy 
groups; a phthalimidoyl group; a phthalimidoyl group substituted 
with 1 to 3 halogen atoms; an N-carbazolyl group; a dioxopiperidinyl 
group substituted with 1 to 3 Ci_ 6 alkyl groups; aphenylsulf onylamino 
group; a phenylsulf onylamino group substituted with 1 to 3 Ci_ 6 
alkyl groups; a Ci- 6 alkylaminosulf onyl Ci- 6 alkyl group; a 
thiadiazolyl group; an oxadiazolyl group; an oxadiazolyl group 
substituted with a substituted phenyl group wherein the 
substituents in the substituted phenyl group are 1 to 3 substituents 
selected from the group consisting of halogen atoms, Ci_ 6 alkyl groups, 
and Ci-6 alkoxy groups; a pyrrolidinyl group; a pyrazolyl group; 
a pyrazolyl group substituted with 1 to 3 substituents selected 
from the group consisting of halogen atoms, Ci- 6 alkyl groups, and 
trif luoromethyl groups; a furyl group; a furyl group substituted 
with 1 to 3 substituents selected from the group consisting of 
halogen atoms, Ci_ 6 alkyl groups, and C2-6 alkoxycarbonyl groups; 
a thienopyrimidinylthio group; a thienopyrimidinylthio group 
- substituted with 1 to 3 Ci-e alkyl groups; a thienopyridylthio group; 
a thienopyridylthio group substituted with 1 to 3 Ci_ 6 alkyl groups; 
abenzothiazolylthio group; a benzothiazolylthio group substituted 
with 1 to 3 halogen atoms; a group represented by the formula: 
Y= (,CR 61 R 62 ) m - ( CR 6 -R- 4 ) n-R 7 [wherein Y represents an oxygen^orlsurf ur 
atom; R 61 , R 62 , R 63 , and R 64 are identical or different and represent 
a hydrogen atom, a halogen atom, a C1-4 alkyl group, or a 
trif luoromethyl group; R 7 represents a hydrogen atom; a halogen 
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atom; a C1-14 alkyl group; a C 3 -s cycloalkyl group; a C 3 -s cycloalkoxy 
group; a C 2 -io alkenyl group; a C 2 -e alkynyl group; a phenyl group; 
a phenyl group substituted with 1 to 3 substituents selected from 
the group consisting of nitro groups, cyano groups, Ci_ 6 alkyl groups, 
Ci_6 alkoxy groups, Ci-e alkylthio groups, phenyl groups, phenoxy 
groups, phenethyl groups, C2-6 alkoxycarbonyl groups, and halogen 
atoms; a cyano group; a carboxyl group; a Ci_ 6 alkoxy group; a C1-6 
hydroxyalkyl group; a Ci- 6 alkoxy Ci- 6 alkoxy group; a Ci- 6 alkoxy 
C1-6 alkoxy Ci_ 6 alkoxy group; a Ci- 6 alkylthio group; a C 2 -e alkanoyloxy 
group; a C 2 -e alkanoyloxy Ci- 6 alkyl group; a phenoxy group; a 
phenylthio group; an N- (Ci-e alkyl ) toluidino group; a pyrrolidino 
group; a piperidino group; a morpholino group; a pyridyl group; 
a pyridyl group substituted with a Cis alkyl group; a piperidino 
group substituted with a Ci_e alkyl group; a pyridyl group substituted 
with a Ci-e alkoxy group; a pyrrolidino group substituted with a 
Ci-6 alkyl group; a morpholino group substituted with a Ci-e alkyl 
group; a morpholinyl group; a morpholinyl group substituted with 
a Ci-6 alkyl group; a homomorpholinyl group; a thiomorpholino group; 
a thiomorpholino group substituted with a Ci- 6 alkyl group; a 
thiomorpholinyl group; a thiomorpholinyl group substituted with 
a Ci-e alkyl group; a piperadinyl group; a piperadin-l-yl group 
substituted with a Ci- 6 alkyl group at the 4-position; a 
homopiperidinyl group; a homopiperidinyl group substituted with 
a Ci-6 alkyl group; a pyridylthio group; a quinolyl group; a furyl 
group; an oxetanyl group; an oxolanyl group; a dioxolanyl group; 
a dioxolanyl group substituted with a Ci_ 6 alkyl group; an oxanyl 
group; a dioxanyl group; a dioxanyl group substituted with a Ci-6 
alkyl group; a benzodioxanyl group; a pyrrolidon-l-yl group; a 
pyrrolidinyl group; an N- (Ci- 6 alkyl ) pyrrolidinyl group; a 
piperidinyl group; an Nr-(Ci_ 6 alkyl) piperidinyl group; a pyrrolyl 
group; a thienyl group; a thiazolyl group; a thiazolyl group 
substituted with 1 to 3 Ci- 6 alkyl groups; a 2, 6-purindion-7-yl group 
substituted with Ci- 6 alkyl group (s); a furfuryl group; a di (Ci_ 6 
alkyl) amino group; a C2-6 alkoxycarbonyl group; or a di (Ci_ 6 
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alkyl ) amino Ci- 6 alkoxy group; m is an integer of 1 to 6; and n is 
an integer of 0 to 6] ; or a group represented by the formula: -S0 2 NR 8 R 9 
[whereinR 8 andR 9 are identical or different and represent ahydrogen 
atom, a Ci_i 0 alkyl group, a C 2 -6 alkanoyl group, an isoxazolyl group, 
an isoxazolyl group substituted with 1 to 3 Ci_ 6 alkyl groups, a 
thiadiazolyl group, a thiadiazolyl group substituted with 1 to 
3 Ci_6 alkyl groups, a thiazolyl group, a thiazolyl group substituted 
with 1 to 3 Ci-6 alkyl groups, a pyridyl group, a pyridyl group 
substituted with 1 to 3 Ci_ 6 alkyl groups, a pyrimidinyl group, a 
pyrimidinyl group substituted with 1 to 3 Ci_ 6 alkyl groups, a 
pyrimidinyl group substituted with 1 to 3 Ci- 6 alkoxy groups, a 
pyridazinyl group, a pyridazinyl group substituted with 1 to 3 
Ci-6 alkoxy groups, an indazolyl group, or a carbamoyl group mono- 
or di-substituted with Ci- 6 alkyl groups, or alternatively, taken 
together with the nitrogen atom to which they are bonded, form 
a 3, 5-dioxopiperadino group, a pyrrolidinyl group, a piper idino 
group, or a morpholino group] , or alternatively, 

the two groups adjacent to each other of R 1 to R 5 , taken 
together with the benzene ring to which they are bonded, form a 
phthalimide ring; a phthalimide ring substituted with a Ci_ 6 alkyl 
group; an indole ring; an indane ring; an indazole ring; a 
benzotriazole ring; an S, S-dioxobenzothiophene ring; a 
2, 3-dihydroimidazo [2, 1-b] benzothiazole ring; a dibenzofuran 
ring; a dibenzofuran ring substituted with a Ci_ 6 alkoxy group; a 
fluorene ring; a fluorene ring substituted with a halogen atom; 
a pyrene ring; a carbostyryl ring; a carbostyryl ring substituted 
with a Ci-6 alkyl group; a naphthalene ring; a naphthalene ring 
substituted with 1 to 3 substituents selected from the group 
consisting of cyano groups, halogen atoms, nitro groups, and Ci_ 6 
alkyl groups; a 1, 2 , 3, 4-tetrahydronaphthalene ring; a quinoline 
ring; a quinoline ring substituted with a Ci- 6 alkyl group; an 
isoquinoline ring; a 2-oxo- a-chromene ring; a 2-oxo— a-chromene 
ring substituted with 1 to 3 substituents selected from the group 
consisting of Ci- 6 alkyl groups, Ci_ 6 alkoxy groups, and Ci-e alkoxy 
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Ci- 6 alkyl groups; a cinnolin ring; a cinnolin ring substituted with 
a Ci-6 alkyl group; a phthalazindione ring; a benzothiazol ring; 
a benzothiazol ring substituted with a Ci_ 6 alkyl group; a 
benzodioxorane ring; or a benzobutyrolactone ring] 
or a pharmaceutically-acceptable salt thereof. 

In the general formula (1) described above, it is preferable 
that R 1 to R 5 be identical or different and represent a hydrogen 
atom; a hydroxyl group; a carboxyl group; a halogen atom; a C1-14 
alkyl group; a C1-14 alkyl group substituted with 1 to 6 halogen 
atoms; aC 2 -6alkynyl group; a C 3 -8 cycloalkyl group; a C 3 -8 cycloalkoxy 
group; a C 2 -io alkanoyl group; a Ci_ 6 hydroxyalkyl group; a Ci- 6 
hydroxyalkyl group substituted with 1 to 6 halogen atoms; a C 2 _ 6 
alkoxycarbonyl group; a 3-phenyl-2-propenyloxycarbonyl group; a 
C 2 -e alkoxycarbonyl Ci_ 6 alkyl group; a di (Ci- 6 alkyl ) amino C 2 _ 6 
alkoxycarbonyl group; a mono- or di (Ci- 6 alkyl) amino group; a C 2 -xo 
alkanoylamino group; a C 2 _ 6 alkanoylamino group substituted with 
a Ci-6 alkyl group; a benzoylamino group; a carbamoyl group; a 
carbamoyl group mono- or di-substituted with Ci- 6 alkyl or phenyl 
groups; an N- (N' , N' -di (Ci-6 alkyl) amino Ci_ 6 alkyl) carbamoyl group; 
a cyano group; a cyano Ci- 6 alkyl group; a nitro group; a thiol group; 
a phenoxy group; a phenoxy group substituted with 1 to 3 substituents 
selected from the group consisting of Ci-e alkyl groups, Ci_ 6 alkoxy 
groups, and halogen atoms; a phenylthio group; a nitrophenylthio 
group; a Ci_ 6 alkylsulf onyl group; a phenylsulf onyl group; a Ci_ 6 
alkylthio Ci_ 6 alkyl group; a phenylsulf onyl Ci- 6 alkylthio group 
wherein the benzene ring is substituted with 1 to 5 halogen atoms; 
a phenyl group; a benzyl group; a phenyl group substituted with 
1 to 3 substituents selected from the group consisting of cyano 
groups, halogen atoms, Ci- 6 alkyl groups, and Ci- 6 alkoxy groups; 
a biphenyl group; an a-cyanobenzyl group; an oc-cyanobenzyl group 
substituted with lTo 5 halogen atoms; a benzyl group substituted 
with a bicyclo [2 .2 . 1] -hept-5-en-2, 3-dicarboxyimidyl group; a 
benzoyl group; a styryl group; a styryl group substituted with 
1 to 5 substituents selected from the group consisting of Ci-6 alkoxy 
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groups and di (Ci_ 6 alkyl) amino alkyl groups; a pyrrolidino group; 
a piperidino group; a morpholino group; a pyridyl group; a 
pyrimidinyl group; a pyrimidinyl group substituted with 1 to 3 
substituents selected from the group consisting of Ci_ 6 alkyl groups 
and Ci-6 alkoxy groups; a phthalimidoyl group; a phthalimidoyl group 
substituted with 1 to 3 halogen atoms; an N-carbazolyl group; a 
dioxopiperidinyl group substituted with 1 to 3 Ci- 6 alkyl groups; 
a phenyl sulf onylamino group; a phenylsulf onylamino group 
substituted with 1 to 3 d-e alkyl groups; a C x - 6 alkylaminosulf onyl 
Ci_6 alkyl group; a thiadiazolyl group; an oxadiazolyl group; an 
oxadiazolyl group substituted with a substituted phenyl group 
wherein the substituents in the substituted phenyl group are 1 
to 3 substituents selected from the group consisting of halogen 
atoms, Ci_ 6 alkyl groups, and Ci- 6 alkoxy groups; apyrrolidinyl group; 
a pyrazolyl group; a pyrazolyl group substituted with 1 to 3 
substituents selected from the group consisting of halogen atoms, 
Ci-6 alkyl groups, and trif luoromethyl groups; a furyl group; a furyl 
group substituted with 1 to 3 substituents selected from the group 
consisting of halogen atoms, Ci- 6 alkyl groups, and C 2 _ 6 
alkoxycarbonyl groups; a thienopyrimidinylthio group; a 
thienopyrimidinylthio group substituted with 1 to 3 Ci_ 6 alkyl 
groups; a thienopyridylthio group; a thienopyridylthio group 
substituted with 1 to 3 Ci_ 6 alkyl groups; abenzothiazolylthio group; 
a benzothiazolylthio group substituted with 1 to 3 halogen atoms; 
a group represented by the formula: -Y- (CR 61 R 62 ) m - (CR 63 R 64 ) n -R 7 
[wherein Y represents an oxygen or sulfur atom; R 61 , R 62 , R 63 , and 
R 64 are identical or different and represent a hydrogen atom, a 
halogen atom, a Ci_ 4 alkyl group, or a trif luoromethyl group; R 7 
represents a hydrogen atom; a halogen atom; a Ci-i 4 alkyl group; 
a C 3 -s cycloalkyl group; a C2-10 alkenyl group; a C 2 _ 6 alkynyl group; 
a phenyl group; a~phenyl group substituted with 1 to 3 substituents 
selected from the group consisting of nitro groups, cyano groups, 
Ci-6 alkyl groups, Ci- 6 alkoxy groups, Ci- 6 alkylthio groups, phenyl 
groups, phenoxy groups, phenethyl groups, C 2 -6alkoxycarbonyl groups, 



and halogen atoms; a cyano group; a carboxyl group; a Ci- 6 alkoxy 
group; a Ci- 6 hydroxyalkyl group; a C 3 - 8 cycloalkoxy group; a Ci_ 6 
alkoxy Ci- 6 alkoxy group; a Ci_ 6 alkoxy Ci- 6 alkoxy Ci- 6 alkoxy group; 
a Ci_6 alkylthio group; a C 2 -6 alkanoyloxy group; a C 2 -e alkanoyloxy 
Ci-6 alkyl group; a phenoxy group; a phenylthio group; an N-(Ci- 6 
alkyl) toluidino group; a pyrrolidino group; a piperidino group; 
a morpholino group; a pyridyl group; a pyridyl group substituted 
with a Ci-6 alkyl group; a piperidino group substituted with a Ci-e 
alkyl group; a pyridyl group substituted with a Ci_ 6 alkoxy group; 
a pyrrolidino group substituted with a Ci_ 6 alkyl group; a morpholino 
group substituted with a Ci_ 6 alkyl group; a morpholinyl group; a 
morpholinyl group substituted with a Ci- 6 alkyl group; a 
homomorpholinyl group; a thiomorpholino group; a thiomorpholino 
group substituted with a Ci_ 6 alkyl group; a thiomorpholinyl group; 
a thiomorpholinyl group substituted with a Ci-6 alkyl group; a 
piperadinyl group; a piperadin-l-yl group substituted with a Ci_ 6 
alkyl group at the 4-position; a homopiperidinyl group; a 
homopiperidinyl group substituted with a Ci_ 6 alkyl group; a 
pyridylthio group; a quinolyl group; a furyl group; an oxetanyl 
group; an oxolanyl group; a dioxolanyl group; a dioxolanyl group 
substituted with a Ci_ 6 alkyl group; an oxanyl group; a dioxanyl 
group; a dioxanyl group substituted with a Ci- 6 alkyl group; a 
benzodioxanyl group; apyrrolidon-l-yl group; apyrrolidinyl group; 
an N- (Ci-e alkyl) pyrrolidinyl group; a piperidinyl group; anN-(Ci- 6 
alkyl) piperidinyl group; a pyrrolyl group; a thienyl group; a 
thiazolyl group; a thiazolyl group substituted with 1 to 3 Ci_ 6 
alkyl groups; a 2, 6-purindion-7-yl group substituted with Ci- 6 alkyl 
group(s); a furfuryl group; a di (Ci- 6 alkyl ) amino group; a C 2 -e 
alkoxycarbonyl group; or a di(Ci_ 6 alkyl) amino Ci_ 6 alkoxy group; 
m is an integer of 1 to 6; and n is an integer of 0 to 6] . 
— ' ~ In addition, in the inhibitors of 20-hydroxyeicosatetraenoic 
acid synthase according to the present invention, it is preferable 
that in the compounds of the general formula (1), the compounds 
wherein R 1 , R 2 , R 4 , and R 5 represent hydrogen atoms, or the 
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pharmaceutically-acceptable salts thereof, be employed as 
effective ingredients . 

In addition, the other mode of the present invention 
corresponds to hydroxyf ormamidine derivatives having a novel 
chemical structure in the compounds of the general formula (1) 
described above or a pharmaceutically-acceptable salt thereof. 

That is, the other mode of the present invention corresponds 
to a hydroxyf ormamidine derivative represented by the general 
formula (2) as follows: 




(2) 



[wherein at least one of R 11 to R 55 represents a C5-14 alkyl 
group; a C 2 _ 6 alkenyl group; a C 3 -8 cycloalkyl Ci- 6 alkyl group; a 
C 2 -e alkynyl group; a C 3 _ 8 cycloalkyl group; a C 3 _ 8 cycloalkoxy group; 
a C2-10 alkanoyl group; a Ci_ 6 hydroxyalkyl group; a C1-6 hydroxyalkyl 
group substituted with 1 to 6 halogen atoms; a C 2 - 6 alkoxycarbonyl 
group; a 3-phenyl-2-propenyloxycarbonyl group; a C 2 _ 6 
alkoxycarbonyl Ci_ 6 alkyl group; a di (Ci_ 6 alkyl ) amino C 2 -6 
alkoxycarbonyl group; a mono- or di (C1-6 alkyl) amino group; a C2-10 
alkanoylamino group; a C 2 -e alkanoylamino group substituted with 
a C1-6 alkyl group; a benzoylamino group; a carbamoyl group; a 
carbamoyl group mono- or di-substituted with Ci_e alkyl or phenyl 
groups; an N- (N f , N' -di (Ci-e alkyl) amino Ci-e alkyl) carbamoyl group; 
a cyano group; a cyano Ci- 6 alkyl group; a d- 6 alkylsulf onyl group; 
a phenylsulf onyl group; a Ci_ 6 alkylthio Ci- 6 alkyl group; a 
phenylsulf onyl Ci_ 6 alkylthio group wherein the benzene ring is 
substituted with 1 to 5 halogen atoms; a phenyl group; a benzyl 
group; a p hen yl g rou p substituted with = l to 3. subs tituents selected 
from the group consisting of cyano groups, halogen atoms, Ci_ 6 alkyl 
groups, and Ci_ 6 alkoxy groups; a biphenyl group; an oc-cyanobenzyl 
group; an oc-cyanobenzyl group substituted with 1 to 5 halogen atoms; 
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a benzyl group substituted with a 

bicyclo [2 . 2 . 1] -hept-5-en-2, 3-dicarboxyimidyl group; a benzoyl 
group; a styryl group; a styryl group substituted with 1 to 5 
substituents selected from the group consisting of Ci-e alkoxy groups 
and di (Ci-6 alkyl ) aminoalkyl groups; a pyrrolidino group; a 
piper idino group; amorpholino group; apyridyl group; apyrimidinyl 
group; a pyrimidinyl group substituted with 1 to 3 substituents 
selected from the group consisting of Ci- 6 alkyl groups and Ci- 6 alkoxy 
groups; a phthalimidoyl group; a phthalimidoyl group substituted 
with 1 to 3 halogen atoms ; an N-carbazolyl group; a dioxopiper idinyl 
group substituted with 1 to 3 Ci_ 6 alkyl groups; a phenyl sulf onyl amino 
group; a phenylsulfonylamino group substituted with 1 to 3 Ci- 6 
alkyl groups; a Ci- 6 alkylaminosulf onyl Ci-6 alkyl group; a 
thiadiazolyl group; an oxadiazolyl group; an oxadiazolyl group 
substituted with a substituted phenyl group wherein the 
substituents in the substituted phenyl group are 1 to 3 substituents 
selected from the group consisting of halogen atoms, Ci- 6 alkyl groups, 
and Ci-6 alkoxy groups; a pyrrolidinyl group; a pyrazolyl group; 
a pyrazolyl group substituted with 1 to 3 substituents selected 
from the group consisting of halogen atoms, Ci-6 alkyl groups, and 
trif luoromethyl groups; a furyl group; a furyl group substituted 
with 1 to 3 substituents selected from the group consisting of 
halogen atoms, Ci- 6 alkyl groups, and C 2 -e alkoxycarbonyl groups; 
a thienopyrimidinylthio group; a thienopyrimidinylthio group 
substituted with 1 to 3 Ci- 6 alkyl groups; a thienopyridylthio group; 
a thienopyridylthio group substituted with 1 to 3 Ci_ 6 alkyl groups; 
a benzothiazolylthio group; abenzothiazolylthio group substituted 
with 1 to 3 halogen atoms; a group represented by the formula: 
-Y- (CR 61 R 62 ) m - (CR 63 R 64 ) n-R* 77 [wherein Y represents an oxygen or sulfur 
atom; R 61 , R 62 , R 63 , and R 64 are identical or different and represent 
a hydrogen~atom, a halogen atom, a Ci- 4 alkyl group, or a 
trif luoromethyl group; R 77 represents a halogen atom; a C4-14 alkyl 
group; a C 3 -e cycloalkyl group; a C 2 -io alkenyl group; a C 2 ~e alkynyl 
group; a phenyl group; a phenyl group substituted with 1 to 3 
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substituents selected from the group consisting of nitro groups, 
cyano groups, Ci-e alkyl groups, Ci- 6 alkoxy groups, Ci- 6 alkylthio 
groups, phenyl groups, phenoxy groups, phenethyl groups, C 2 - 6 
alkoxycarbonyl groups, and halogen atoms ; a cyano group; a carboxyl 
group; a Ci_ 6 alkoxy group; a Ci_ 6 alkoxy Ci_ 6 alkoxy group; a Ci- 6 
alkoxy Ci_ 6 alkoxy Ci_ 6 alkoxy group; a Ci_ 6 hydroxyalkyl group; a 
C3-8 cycloalkoxy group; a Ci- 6 alkylthio group; a C 2 - 6 alkanoyloxy 
group; a C 2 _ 6 alkanoyloxy Ci- 6 alkyl group; a phenoxy group; a 
phenylthio group; an N- (Ci_ 6 alkyl) toluidino group; a pyrrolidino 
group; a piperidino group; a morpholino group; a pyridyl group; 
a pyridyl group substituted with a Ci- 6 alkyl group; a piperidino 
group substituted with a Ci- 6 alkyl group; a pyridyl group substituted 
with a Ci-6 alkoxy group; a pyrrolidino group substituted with a 
Ci-6 alkyl group; a morpholino group substituted with a Ci_ 6 alkyl 
group; a morpholinyl group; a morpholinyl group substituted with 
a Ci-6 alkyl group; a homomorpholinyl group; a thiomorpholino group; 
a thiomorpholino group substituted with a Ci_ 6 alkyl group; a 
thiomorpholinyl group; a thiomorpholinyl group substituted with 
a Ci-6 alkyl group; a piperadinyl group; a piperadin-l-yl group 
substituted with a Ci_ 6 alkyl group at the 4-position; a 
homopiperidinyl group; a homopiperidinyl group substituted with 
a Ci-6 alkyl group; a pyridylthio group; a quinolyl group; a furyl 
group; an oxetanyl group; an oxolanyl group; a dioxolanyl group; 
a dioxolanyl group substituted with a Ci_ 6 alkyl group; an oxanyl 
group; a dioxanyl group; a dioxanyl group substituted with a Ci- 6 
alkyl group; a benzodioxanyl group; a pyrrolidon-l-yl group; a 
pyrrolidinyl group; an N- (Ci_ 6 alkyl) pyrrolidinyl group; a 
piperidinyl group; an N- (Ci- 6 alkyl) piperidinyl group; a pyrrolyl 
group; a thienyl group; a thiazolyl group; a thiazolyl group 
substituted with 1 to 3 Ci- 6 alkyl groups; a 2, 6-purindion-7-yl group 
substituted with Ci_ 6 alkyl group (s); a furfuryl group; a di(Ci- 6 
alkyl) amino group; a C 2 _ 6 alkoxycarbonyl group; or a di(Ci_ 6 
alkyl) amino Ci- 6 alkoxy group; m is an integer of 1 to 6; and n is 
an integer of 0 to 6] ; or a group represented by the formula: -S0 2 NR 8 R 9 
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[whereinR 8 and R 9 are identical or different and represent a hydrogen 
atom, a Ci_i 0 alkyl group, a C 2 -e alkanoyl group, an isoxazolyl group, 
an isoxazolyl group substituted with 1 to 3 Ci- 6 alkyl groups, a 
thiadiazolyl group, a thiadiazolyl group substituted with 1 to 
3 Ci-6 alkyl groups, a thiazolyl group, a thiazolyl group substituted 
with 1 to 3 Ci_6 alkyl groups, a pyridyl group, a pyridyl group 
substituted with 1 to 3 Ci-6 alkyl groups, a pyrimidinyl group, a 
pyrimidinyl group substituted with 1 to 3 Ci- 6 alkyl groups, a 
pyrimidinyl group substituted with 1 to 3 Ci_ 6 alkoxy groups, a 
pyridazinyl group, a pyridazinyl group substituted with 1 to 3 
Ci_6 alkoxy groups, an indazolyl group, or a carbamoyl group mono- 
or di-substituted with Ci-6 alkyl groups, or alternatively, taken 
together with the nitrogen atom to which they are bonded, form 
a 3, 5-dioxopiperadino group, a pyrrolidinyl group, a piperidino 
group, or a morpholino group] , or alternatively, 

the two groups adjacent to each other of R 11 to R 55 , taken 
together with the benzene ring to which they are bonded, form a 
phthalimide ring; a phthalimide ring substituted with a Ci_ 6 alkyl 
group; an indole ring; an indane ring; an indazole ring; a 
benzotriazole ring; an S, S-dioxobenzothiophene ring; a 
2, 3-dihydroimidazo [2, 1-b] benzothiazole ring; a dibenzofuran 
ring; a dibenzofuran ring substituted with a Ci- 6 alkoxy group; a 
fluorene ring; a fluorene ring substituted with a halogen atom; 
a pyrene ring; a carbostyryl ring; a carbostyryl ring substituted 
with a Ci-6 alkyl group; a naphthalene ring; a naphthalene ring 
substituted with 1 to 3 substituents selected from the group 
consisting of cyano groups, halogen atoms, nitro groups, and Ci- 6 
alkyl groups; a 1, 2, 3, 4-tetrahydronaphthalene ring; a quinoline 
ring; a quinoline ring substituted with a Ci- 6 alkyl group; an 
isoquinoline ring; a 2-oxo— a-chromene ring; a 2-oxo— a-chromene 
ring substituted with rto _ 3 substituents selected from the group 
consisting of Ci_ 6 alkyl groups, Ci- 6 alkoxy groups, and Ci- 6 alkoxy 
Ci-6 alkyl groups; a cinnolin ring; a cinnolin ring substituted with 
a Ci-6 alkyl group; a phthalazindione ring; a benzothiazol ring; 



a benzothiazol ring substituted with a Ci_ 6 alkyl group; a 
benzodioxorane ring; or a benzobutyrolactone ring, and the 
remaining groups of R 11 to R 55 are identical or different and represent 
a hydrogen atom, a C1-4 alkyl group, a C1-4 alkoxy group, a 
trif luoromethyl group, a nitro group, or a halogen atom] or a 
pharmaceutically-acceptable salt thereof. 

In the compounds of the general formula (2), at least one 
of R 11 to R 55 may represent a C 5 _i 4 alkyl group; a C 2 . 6 alkynyl group; 
a C3-8 cycloalkyl group; a C3-8 cycloalkoxy group; a C 2 -io alkanoyl 
group; a Ci- 6 hydroxyalkyl group; a Ci_ 6 hydroxyalkyl group 
substituted with 1 to 6 halogen atoms; a C 2 - 6 alkoxycarbonyl group; 
a 3-phenyl-2-propenyloxycarbonyl group; a C 2 - 6 alkoxycarbonyl C1-6 
alkyl group; a di (Ci- 6 alkyl ) amino C 2 -e alkoxycarbonyl group; amono- 
or di (Ci_6 alkyl) amino group; a C2-10 alkanoylamino group; a C 2 _ 6 
alkanoyl amino group substituted with a Ci_6 alkyl group; a 
benzoylamino group; a carbamoyl group; a carbamoyl group mono- 
or di-substituted with Ci_ 6 alkyl or phenyl groups; an 
N- (N f , N' -di (Ci-6 alkyl ) amino Ci_ 6 alkyl) carbamoyl group; a cyano 
group; a cyano Ci- 6 alkyl group; a Ci_ 6 alkylsulf onyl group; a 
phenylsulfonyl group; a Ci_ 6 alkylthio Ci_ 6 alkyl group; a 
phenyl sulf onyl Ci_ 6 alkylthio group wherein the benzene ring in the 
phenylsulfonyl is substituted with 1 to 5 halogen atoms; a phenyl 
group; a benzyl group; a phenyl group substituted with 1 to 3 
substituents selected from the group consisting of cyano groups, 
halogen atoms, Ci_ 6 alkyl groups, and Ci_ 6 alkoxy groups; a biphenyl 
group; an a-cyanobenzyl group; an a-cyanobenzyl group substituted 
with 1 to 5 halogen atoms; a benzyl group substituted with a 
bicyclo [2 . 2 . 1] -hept-5-en-2 , 3-dicarboxyimidyl group; a benzoyl 
group; a styryl group; a styryl group substituted with 1 to 5 
substituents selected from the group consisting of Ci_ 6 alkoxy groups 
and^diTCi-F O'kylj'aminonaricyl - ^oups; a pyrrolidine group; a 
piperidino group; a morphol ino group ; apyridyl group; apyrimidinyl 
group; a pyrimidinyl group substituted with 1 to 3 substituents 
selected from the group consisting of Ci_6 alkyl groups and Ci- 6 alkoxy 
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groups; aNphthalimidoyl group; a phthalimidoyl group substituted 
with 1 to 3 halogen atoms ; an N-carbazolyl group; a dioxopiperidinyl 
group substituted with 1 to 3 Ci-e alkyl groups; aphenylsulf onylamino 
group; a phenylsulf onylamino group substituted with 1 to 3 Ci_ 6 
alkyl- groups; a alkylaminosulf onyl Ci-6 alkyl group; a 

thiadiazolyl group;\an oxadiazolyl group; an oxadiazolyl group 
substituted with a substituted phenyl group wherein the 
substituents in the substituted phenyl group are 1 to 3 substituents 
selected from the group consisting of halogen atoms, Ci- 6 alkyl groups, 
and Ci_6 alkoxy groups; a pyrvrolidinyl group; a pyrazolyl group; 
a pyrazolyl group substituteck with 1 to 3 substituents selected 
from the group consisting of halogen atoms, Ci- 6 alkyl groups, and 
trif luoromethyl groups; a furyl gVoup; a furyl group substituted 
with 1 to 3 substituents selected Vrom the group consisting of 
halogen atoms, Ci- 6 alkyl groups, and\C 2 -6 alkoxycarbonyl groups; 
or a group represented by the formula :\-S0 2 NR 8 R 9 [wherein R 8 and 
R 9 are identical or different and represent a hydrogen atom, a Ci_i 0 
alkyl group, a C 2 -6 alkanoyl group, an isoxazolVl group, anisoxazolyl 
group substituted with 1 to 3 Ci-6 alkyl groups, asthiadiazolyl group, 
a thiadiazolyl group substituted with 1 to 3 CW. 6 alkyl groups, a 
thiazolyl group, a thiazolyl group substitutedNwith 1 to 3 Ci_ 6 
alkyl groups, a pyridyl group, a pyridyl group substituted with 
1 to 3 Ci-6 alkyl groups, a pyrimidinyl group, a pyrinu_dinyl group 
substituted with 1 to 3 d- 6 alkyl groups, a pyrimidaxnyl group 
substituted with 1 to 3 Ci_6 alkoxy groups, a pyridazinVl group, 
a pyridazinyi group substituted with 1 to 3 Ci- 6 alkoxy groups, an 
indazolyl group, or a carbamoyl group mono- or di-substituteid with 
Ci-6 alkyl groups, or alternatively R 8 and R 9 , taken together with 
the nitrogen atom to which they are bonded, form a \ 
3, 5-dioxopiperadino group, apyrrolidinyl group, apiperidino groups 

l>r "~£T mof pholTho^foupr, or alternatively, 

the two groups adjacent to each other of R 11 to R 55 , taken 
together with the benzene ring to which they are bonded, may form 
a phthalimide ring; a phthalimide.ring substituted with a Ci-6 alkyl 
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group; an indole ring; an indane ring; an indazole ring; a 
benzotriazole ring; an S, S-dioxobenzothiophene ring; a 
2, 3-dihydroimidazo [2, 1-b] benzothiazole ring; a dibenzofuran 
ring; a dibenzofuran ring substituted with a Ci_ 6 alkoxy group; a 
fluorene ring; a fluorene ring substituted with a halogen atom; 
a pyrene ring; a carbostyryl ring; a carbostyryl ring substituted 
with a Ci-6 alkyl group; a naphthalene ring; a naphthalene ring 
substituted with 1 to 3 substituents selected from the group 
consisting of cyano groups, halogen atoms, nitro groups, and Ci_ 6 
alkyl groups; a 1, 2, 3, 4-tetrahydronaphthalene ring; a quinoline 
ring; a quinoline ring substituted with a Ci- 6 alkyl group; an 
isoquinoline ring; a 2-oxo— a-chromene ring; a 2-oxo— a-chromene 
ring substituted with 1 to 3 substituents selected from the group 
consisting of Ci_ 6 alkyl groups, Ci-6 alkoxy groups, and Ci_e alkoxy 
Ci_6 alkyl groups; a cinnolin ring; a cinnolin ring substituted with 
a Ci_6 alkyl group; a phthalazindione ring; a benzothiazol ring; 
a benzothiazol ring substituted with a Ci_ 6 alkyl group; a 
benzodioxorane ring; or a benzobutyrolactone ring, and the 
remaining groups of R 11 to R 55 may be identical or different and 
represent a hydrogen atom, a Ci_ 4 alkyl group, a Ci_ 4 alkoxy group, 
a trif luoromethyl group, a nitro group, or a halogen atom. 

In this case, it is preferable that at least one of R 11 to 
R 55 represent aC 5 -i4alkyl group; aC 2 - 6 alkynyl group; a C 3 -s cycloalkyl 
group; a C 3 -e cycloalkoxy group; a C 2 -io alkanoyl group; a Ci- 6 
hydroxyalkyl group; a Ci- 6 hydroxyalkyl group substituted with 1 
to 6 halogen atoms; a C 2 -6 alkoxycarbonyl group; a 
3-phenyl-2-propenyloxycarbonyl group; a C 2 - 6 alkoxycarbonyl Ci- 6 
alkyl group; a di (Ci-e alkyl) amino C2-6 alkoxycarbonyl group; amono- 
or di (Ci-6 alkyl) amino group; a C2-10 alkanoylamino group; a C 2 -6 
alkanoylamino group substituted with a Ci_ 6 alkyl group; a carbamoyl 
group; ^carbamoyl mono- or di-substituted with Ci-e alkyl or phenyl 
groups; an N- (1ST' , N' -di (Ci- 6 alkyl) amino Ci-e alkyl ) carbamoyl group; 
a cyano group; a cyano Ci-6 alkyl group; a Ci_e alkylsulf onyl group; 
a phenylsulf onyl group; a Ci- 6 alkylthio Ci-e alkyl group; a phenyl 
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group; a benzyl group; a phenyl group substituted with 1 to 3 
substituents selected from the group consisting of cyano groups, 
halogen atoms, Ci-e alkyl groups, and Ci-e alkoxy groups; a biphenyl 
group; an a-cyanobenzyl group; an oc-cyanobenzyl group substituted 
with 1 to 5 halogen atoms; a benzoyl group; a pyrrolidino group; 
a piperidino group; a morpholino group; a pyridyl group; a 
pyrimidinyl group; a pyrimidinyl group substituted with 1 to 3 
substituents selected from the group consisting of Ci- 6 alkyl groups 
and Ci-6 alkoxy groups; a pyrrolidinyl group; a pyrazolyl group; 
a pyrazolyl group substituted with 1 to 3 substituents selected 
from the group consisting of halogen atoms, Ci- 6 alkyl groups, and 
trif luoromethyl groups; a furyl group; a furyl group substituted 
with 1 to 3 substituents selected from the group consisting of 
halogen atoms, Ci-6 alkyl groups, and C 2 -6 alkoxycarbonyl groups; 
or a group represented by the formula: -S0 2 NR 8 R 9 [wherein R 8 and 
R 9 are identical or different and represent a hydrogen atom, a Ci_i 0 
alkyl group, a C2-6alkanoyl group, anisoxazolyl group, anisoxazolyl 
group substituted with 1 to 3 Ci-e alkyl groups, a thiadiazolyl group, 
a thiadiazolyl group substituted with 1 to 3 Ci- 6 alkyl groups, a 
thiazolyl group, a thiazolyl group substituted with 1 to 3 Ci- 6 
alkyl groups, a pyridyl group, a pyridyl group substituted with 
1 to 3 Ci-e alkyl groups, a pyrimidinyl group, a pyrimidinyl group 
substituted with 1 to 3 Ci- 6 alkyl groups, a pyrimidinyl group 
substituted with 1 to 3 Ci- 6 alkoxy groups, a pyridazinyl group, 
a pyridazinyl group substituted with 1 to 3 Ci- 6 alkoxy groups, an 
indazolyl group, or a carbamoyl group mono- or di-substituted with 
Ci-e alkyl groups, or alternatively R 8 and R 9 , taken together with 
the nitrogen atom to which they are bonded, form a 
3, 5-dioxopiperadino group, apyrrolidinyl group, apiperidino group, 
or a morpholino group] 

aTnd tRe remaining groups of R 11 to R 55 be identical or different 
and represent a hydrogen atom, a Ci- 4 alkyl group, a Ci_ 4 alkoxy group, 
a trif luoromethyl group, a nitro group, or a halogen atom. 

On the other hand, in the compounds of the general formula 
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(2), at least one of R 11 to R 55 may represent a group represented 
by the formula: -Y- (CR 61 R 62 ) m - (CR 63 R 64 ) n -R 77 [wherein Y represents 
an oxygen or sulfur atom; R 61 , R 62 , R 63 , and R 64 are identical or 
different and represent a hydrogen atom, a halogen atom, a C1-4 
alkyl group, or a trif luoromethyl group; R 77 represents a halogen 
atom; a C 4 _i 4 alkyl group; a C 3 _8 cycloalkyl group; a C2-10 alkenyl 
group; a C 2 -6alkynyl group; a phenyl group; a phenyl group substituted 
with 1 to 3 substituents selected from the group consisting of 
nitro groups, cyano groups, Ci- 6 alkyl groups, Ci- 6 alkoxy groups, 
C1-6 alkyl thio groups, phenyl groups, phenoxy groups, phenethyl 
groups, C2-6 alkoxycarbonyl groups, and halogen atoms; a cyano group; 
a carboxyl group; a Ci- 6 alkoxy group; a Ci_ 6 hydroxyalkyl group; 
a C3-8 cycloalkoxy group; a Ci_ 6 alkoxy Ci-6 alkoxy group; a Ci- 6 alkoxy 
Ci-6 alkoxy Ci-6 alkoxy group; a Ci_ 6 alkyl thio group; a C 2 -e alkanoyloxy 
group; a C 2 _ 6 alkanoyloxy Ci- 6 alkyl group; a phenoxy group; a 
phenylthio group; an N- (Ci- 6 alkyl) toluidino group; a pyrrolidino 
group; a piperidino group; a morpholino group; a pyridyl group; 
a pyridyl group substituted with a Ci_ 6 alkyl group; a piperidino 
group substituted with a Ci_ 6 alkyl group; a pyridyl group substituted 
with a Ci-6 alkoxy group; a pyrrolidino group substituted with a 
Ci_6 alkyl group; a morpholino group substituted with a Ci- 6 alkyl 
group; a morpholinyl group; a morpholinyl group substituted with 
a Ci_6 alkyl group; a homomorpholinyl group; a thiomorpholino group; 
a thiomorpholino group substituted with a Ci_ 6 alkyl group; a 
thiomorpholinyl group; a thiomorpholinyl group substituted with 
a Ci-6 alkyl group; a piperadinyl group; a piperadin-l-yl group 
substituted with a Ci- 6 alkyl group at the 4-position; a 
homopiperidinyl group; a homopiperidinyl group substituted with 
a Ci-6 alkyl group; a pyridylthio group; a quinolyl group; a furyl 
group; an oxetanyl group; an oxolanyl group; a dioxolanyl group; 
a di oxo 1 any 1 group" subsifi t u feci with - a Ci_ 6 alkyl group; an oxanyl 
group; a dioxanyl group; a dioxanyl group substituted with a Ci- 6 
alkyl group; a benzodioxanyl group; a pyrrolidon-l-yl group; a 
pyrrolidinyl group; an N- (Ci_ 6 alkyl) pyrrolidinyl group; a 
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piperidinyl group; an N- (Ci- 6 alkyl ) piperidinyl group; a pyrrolyl 
group; a thienyl group; a thiazolyl group; a thiazolyl group 
substituted with 1 to 3 Ci- 6 alkyl groups; a 2, 6-purindion-7-yl group 
substituted with Ci-6 alkyl group (s); a furfuryl group; a di (Ci_ 6 
alkyl) amino group; a C 2 -6 alkoxycarbonyl group; or a di (Ci_ 6 
alkyl) amino Ci_ 6 alkoxy group; m is an integer of 1 to 6; and n is 
an integer of 0 to 6], and the remaining groups of R 11 to R 55 may 
be identical or different and represent a hydrogen atom, a Ci- 4 
alkyl group, a Ci_ 4 alkoxy group, a trif luoromethyl group, a nitro 
group, or a halogen atom* 

In this case, it is preferable that at least one of R 11 to 
R 55 represent a group represented by the formula: 
-0-(CR €1 R 62 ) m -(CR 63 R 64 ) n -R 77 [wherein R 61 , R 62 , R 63 , and R 64 are 
identical or different and represent a hydrogen atom, a halogen 
atom, a Ci_ 4 alkyl group, or a trif luoromethyl group; R 77 represents 
a di (Ci-6 alkyl) amino group; a di (Ci_ 6 alkyl) amino Ci_ 6 alkoxy group; 
a piper idyl group; a piperidinyl group substituted with a Ci_ 6 alkyl 
group; a piperidino group; a piperidino group substituted with 
a Ci-6 alkyl group; a pyridyl group; a pyridinyl group substituted 
with a Ci_6 alkyl group; a pyridinyl group substituted with a Ci- 6 
alkoxy group; a pyridylthio group; a pyrrolidino group; a 
pyrrolidino group substituted with a Ci_ 6 alkyl group; a 
pyrrolidon-l-yl group; a pyrrolidinyl group; a pyrrolidinyl group 
substituted with a Ci-6 alkyl group; a pyrrolyl group; a thienyl 
group; a thiazolyl group; a morpholino group; a morpholino group 
substituted with a Ci-e alkyl group; a morpholinyl group; a 
morpholinyl group substituted with a Ci_ 6 alkyl group; a 
homomorpholinyl group; a thiomorpholino group; a thiomorpholino 
group substituted with a Ci- 6 alkyl group; a thiomorpholinyl group; 
a thiomorpholinyl group substituted with a Ci- 6 alkyl group; a 
^i^eTrardi^yl^roup; ~a"piperadin-l-yl group substituted with a Ci_ 6 
alkyl group at the 4-position; a homopiperidinyl group; or a 
homopiperidinyl group substituted with a Ci- 6 alkyl group; m is an 
integer of 1 to 6; and n is an integer of 0 to 6] , and the remaining 
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groups of R 11 to R 55 are identical or different and represent a hydrogen 
atom, a C1-4 alkyl group, a Ci_ 4 alkoxy group, a trif luoromethyl group, 
a nitro group, or a halogen atom. 

In addition, rnthe compounds of the general formula (2), 
the compounds wherein R^\R 22 , R 44 , and R 55 represent a hydrogen 
atom, that is, only at the para^p^sition of the hydroxyf ormamidino 
group on the benzene ring is a non-hydrogen atom substituent, are 
preferred . ^ 

It was discovered by the present inventors that the compounds 
of the general formulae (1) and (2) described above exhibit an 
inhibiting activity of 20-HETE synthase. Therefore, these 
compounds are useful as therapeutic agents for kidney diseases, 
cerebrovascular diseases, or circulatory diseases. 

The terms used in the present invention are defined in the 
following. In the present invention, x> C x - y " means that the group 
following the xx C x -y" has the number of x-y of carbon atoms. 

The term "halogen atom" refers to a fluorine, chlorine, 
bromine, or iodine atom. 

The term "C1-4, Ci_ 6 , C1-8/ and Ci_i 4 alkyl group" means 
straight-chain or branched alkyl groups having 1 to 4, 1 to 6, 
1 to 8, and 1 to 14 carbon atoms, respectively. For example, as 
a Ci-14 alkyl group, mention may be made of a methyl group, an ethyl 
group, a propyl group, anisopropyl group, a butyl group, anisobutyl 
group, a tert-butyl group, a pentyl group, an isopentyl group, 
a hexyl group, an isohexyl group, a heptyl group, an octyl group, 
a nonyl group, or a decyl group, or the like. 

The term "Ci_i 4 alkyl group substituted with 1 to 6 halogen 
atoms" means a straight-chain or branched alkyl group having 1 
to 14 carbon atoms, substituted with 1 to 6 halogen atoms . A methyl 
or ethyl groupHsubF^^ 4Toalogen atoms is preferred. 

As an example thereof, mention may be made of a dif luoromethyl 
group, a dibromomethyl group, a trif luoromethyl group, or a 
trif luoroethyl group, or the like. Among these groups, a 
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trif luoromethyl group is preferable . 

The term "C 2 -6 allcfeqyl" means a straight-chain or branched 
alkynyl group having a doubl^bond, and 2 to 6 carbon atoms. As 
an example thereof, mention maySs^e made of an ethenyl group, a 
propenyl g roup, or a butenyl group, x^r the like. 

The term xx C 2 -e alkynyl group" means a straight-chain or 
branched alkynyl group having a triple bond, and 2 to 6 carbon 
atoms. As an example thereof, mention may be made of an ethynyl 
group, a propynyl group, or a butynyl group, or the like. 

The term ^C 3 - 8 cycloalkyl group" means a cyclic alkyl group 
having 3 to 8 carbon atoms, including, for example, a cyclopropyl 
group, a cyclopentyl group, or a cyclohexyl group, or the like. 

The term "C 3 _ 8 cycloalkyl Ci_ 6 alkyl group" means a group having 
a combined structure of a C 3 _ 8 cycloalkyl group and a Ci- 6 alkyl 
group, including, for example, a cyclopropylmethyl group, a 
cyclobutylmethyl group, a cyclopentylmethyl group, or a 
cyclohexylmethyl group, or the like . 

The term "Ci-e alkoxy group" means a straight-chain or branched 
alkoxy group having 1 to 6 carbon atoms. As an example thereof, 
mention may be made of a methoxy group, an ethoxy group, a propoxy 
group, an isopropoxy group, a 2, 2-dimethylpropoxy group, a butoxy 
group, a te_rt-butoxy group, a 3-methylbutoxy group, a 
3, 3-dimethylbutoxy group, a 3-methylpentoxy group, or a 
4-methylpentoxy group, or the like. 

The term "Ci_ 6 alkoxy Ci_ 6 alkyl group" means a group having 
a combined structure of a Ci- 6 alkoxy group and a Ci_ 6 alkyl group. 
As an example thereof, mention may be made of a methoxymethyl group, 
an ethoxymethyl group, a methoxyethyl group, an ethoxyethyl group, 
apropoxyethyl group, an isopropoxyethyl group, abutoxyethyl group, 
or a tert-butoxyethyl group, or the like. 

= - & The ter^ xv C 3 ^ cyclic alkoxy group 

having 3 to 8 carbon atoms, including, for example, a cyclopropyloxy 
group, a cyclopentyloxy group, or a cyclohexyloxy group, or the 
like. 
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The term "C 2 -io alkanoyl group" means a straight-chain or 
branched alkanoyl group having 2 to 10 carbon atoms. As an example 
thereof, mention may be made of an acetyl group, a propionyl group, 
a butyryl group, an isobutylyl group, or a valeryl group, or the 
like. Among, these groups, an acetyl group is preferable. 

The term "Ci-6 hydroxyalkyl" means a Ci- 6 alkyl group 
substituted withhydroxyl group (s) . As an example thereof , mention 
may be made of a hydroxymethyl group, a 1-hydroxyethyl group, a 
2-hydroxyethyl group, a 3-hydroxypropyl group, a 
2, 3-dihydroxyethyl group, or the like. Among these groups, a 
hydroxymethyl group, a 1-hydroxyethyl group, a 2-hydroxyethyl group, 
or a 3-hydroxypropyl group is in particular, preferable, 
."g The, term "C 2 - 6 alkanoyloxy Ci-e alkyl group" means a group 

'•0 wherein the hydroxyl group (s) of above Ci_ 6 hydroxyalkyl group is/are 
i.g substituted with C 2 -e alkanoyloxy group (s ) , including, for example, 
;^ a 2, 3-diacetoxyethyl group. The term yy Ci~e hydroxyalkyl group 

substituted with 1 to 6 halogen atoms" means a Ci-6 hydroxyalkyl 
q group substituted with 1 to 6 halogen atoms . As an example thereof, 

m 



mention may be made of a hydroxy fluoromethyl group, a 



fU l-hydroxy-2-f luoroethyl group, a 2-hydroxy-2-f luoroethyl group, 

a 

i\ a 3-hydroxy-2-chloropropyl group, a 2 , 3-dihydroxy-3-bromopropyl 
group,, a 1, 1, 1, 3, 3, 3-hexaf luoro-2-hydroxypropyl group, or the like , 
Among these groups, a 1, 1, 1, 3, 3, 3-hexaf luoro-2-hydroxypropyl 
group -is preferable. 

The term M C 2 - 6 alkoxycarbonyl group" means a group having 
a combined structure of a straight-chain or branched Ci- 5 alkoxy 
group and a carbonyl group. As an example thereof, mention may 
be made of a methoxycarbonyl group, an ethoxycarbonyl group, a 
propoxycarbonyl group, an isopropoxycarbonyl group, or a 
butoxycarbonyl group, or the like, and among these groups, a 

_ _ -methoxycarlTOfTyi^gTb^^r 5 " a^propbxycarbonyl group is preferable. 



^ — 7 The term "C^ve alkoxycarbonyl Ci_ 6 alkyl group" means a group 

^ j having a combined structure of a C 2 -6 alkoxycarbonyl group and a 



Ci-6 alkoxy group. J Therefore, a Ci- 5 alkoxycarbonyl Ci-e^aTkyl group 
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maybe represented by the general formula: - (CH 2 ) k -COOR 14 (wherein 
k is an integer of 1 to 6; R 14 is a Ci-e alkyl group), including, 
for example, -CH 2 COOCH 3 (a methoxycarbonylmethyl group) , 
-CH 2 COOCH 2 CH 3 (an ethoxycarbonylmethyl group), -CH 2 CH 2 COOCH 3 (a 
methoxycarbonylethyl group), -CH 2 CH 2 COOCH 2 CH 3 (an 
ethoxycarbonylethyl group), or the like. Among these groups, an 
ethoxycarbonylmethyl group is particularly preferable. 

The term "di (Ci- 6 alkyl) amino C 2 - 6 alkoxycarbonyl" means a 
group having a combined structure of an amino group substituted 
with two Ci_6 alkyl groups and a C 2 - 6 alkoxycarbonyl group. As an 
example thereof, mention may be made of an 
N, N-diethylaminoethoxycarbonyl group, or an 
N, N-dibutylaminopropoxycarbonyl group, or the like. In 
particular, an N, N-diethylaminoethoxycarbonyl group is 
preferable . 

The term ''mono- or di (Ci_ 6 alkyl) amino group" means an amino 
group substituted with one or two Ci- 6 alkyl groups. As an example 
thereof, mention may be made of a methylamino group, an ethylamino 
group, a dimethylamino group, or a di ethylamino group, or the like. 
Among these groups, a dimethylamino group is preferable. 

The term "C 2 -i 0 alkanoylamino group" means an amino group 
substituted with a C 2 -i 0 alkanoyl group, and as an example thereof, 
an acetylamino group may be given. In addition, as an example of 
^C 2 _io alkanoylamino group substituted with Ci-6 alkyl", mention may 
be made of an N-acetyl-N-methylamino group. 

As an example of "carbamoyl group mono- or di-substituted 
with Ci-e alkyl or phenyl groups", mention may be made of an 
N-methylcarbamoyl group, a N-butylcarbamoyl group, or an 
N-phenylcarbamoyl group. As an example of M N- (N' , N' -di (Ci_ 6 
alkyl) amino Ci_ 6 alkyl ) carbamoyl group", mention may be made of 
- an— N- ■ fN : '-> a N : '~-di"et^ ~gro"up . 

The term "cyano Ci- 6 alkyl group" means a group having a combined 
structure of a cyano group and a Ci_ 6 alkyl group. As an example 
thereof, mention may be made of a cyanomethyl group, a cyanoethyl 



group, or a cyanopropyl group. Among these groups, a cyanomethyl 
group is particularly preferable. 

As an example of "phenoxy group substituted with 1 to 3 
substituents selected from the group consisting of nitro groups, 
thiol groups, phenoxy groups, Ci_ 6 alkyl groups, Ci- 6 alkoxy groups, 
and halogen atoms", mention may be made of a 2-methylphenoxy group, 
a 3-methylphenoxy group, a 4-methylphenoxy group, a 

2- methoxyphenoxy group, a 3-methoxyphenoxy group, a 
4-methoxyphenoxy group, a 2-chlorophenoxy group, a 

3- chlorophenmoxy group, or a 4-chlorophenoxy group, or the like. 
Among these groups, a 2-methylphenoxy group, a 4-methylphenoxy 
group, a 2-methoxyphenoxy group, a 4-methoxyphenoxy group, or a 

4- chlorophenoxy group is preferable. 

The term M Ci_ 6 alkylsulf onyl group" means a group having a 
combined structure of a Ci- 6 alkyl group and a sulf onyl group (-S0 2 - ) . 
As an example thereof, mention may be made of a methylsulf onyl 
group, an ethylsulf onyl group, a propylsulf onyl group, an 
isopropylsulf onyl group, a butylsulf onyl group, an 
isobutylsulfonyl group, a tert-butylsulf onyl group, a 
pentylsulf onyl group, or an isopentylsulf onyl group, or the like. 
A methylsulf onyl group is preferable. 

The term alkylthio Ci_ 6 alkyl group" means a group having 

a combined structure of a Ci- 6 alkylthio group and a Ci-e alkyl group. 
As an example thereof, a methylthiomethyl group, or a 
2-methylthioethyl group, or the like may be given, and a 
methyl thiome thy group is preferable. 

The term "phenylsulf onyl Ci- 6 alkylthio wherein the benzene 
ring is substituted with 1 to 5 halogen atoms" means a group having 
a combined structure of a substituted phenylsulf onyl group and 
a Ci-6 alkylthio group. As an example thereof, a 
4-ch-loropheny-lsulf onylmethyrthio group or" the like may be given. 

As an example of the "phenyl group substituted with 1 to 
3 substituents selected from the group consisting of cyano groups, 
halogen atoms, Ci_ 6 alkyl groups, and Ci-e alkoxy groups", mention 




5- (m-methoxyphenyl) oxadiazolin-2-yl group, or a 

5- (5-bromo-3-methoxyphenyl) oxadiazolin-2-yl group, or the like 

may be given. 

As an example of "pyrazolyl group substituted with 1 to 3 
substituents selected from the group consisting of halogen atoms, 
Ci-6 alkyl groups, and trif luoromethyl groups", a 
3-trif luoromethylpyrazolyl group or the like may be given. 

As an example of xx furyl group substituted with 1 to 3 
substituents selected from the group consisting of halogen atoms, 
Ci_6 alkyl groups, and C 2 -e alkoxycarbonyl groups", mention may be 
made of a furyl group substituted with a methyl group, or an 
ethoxycarbonyl group, or the like, and more particularly, a 
5-methyl-4-ethoxycarbonyl-2- furyl group or the like. 

As the "thienopyrimidinylthio group substituted with 1 to 
3 Ci-6 alkyl groups", a substituted thienopyrimidinylthio group 
wherein the fused ring is substituted with one methyl or ethyl 
group is preferable, and more particularly, a group wherein a 
thiophene ring is substituted with a methyl group is more preferable . 

As the "thienopyridylthio group substituted with 1 to 3 Ci_ 6 
alkyl groups", a substituted thienopyridylthio group wherein the 
fusedring is substitutedwithonemethyl or ethyl group ispref erable, 
and more particularly, a group wherein a thiophene ring is 
substituted with a methyl group is more preferable. 

As the "benzothiazolylthio group substituted with 1 to 3 
halogen atoms", a benzothiazolylthio group wherein the fused ring 
is substituted with one halogen atom is preferable, and more 
particularly, a group wherein the benzene ring is substituted with 
a chlorine atom is more preferable. 

As the "isoxazolyl group substituted with 1 to 3 Ci_ 6 alkyl 
groups", an isoxazolyl group substituted with one or two methyl 
W ethyl ^groups"" is pr¥f¥rable,^nd^nore~particularly, a 
5-methylisoxazolyl-3-yl group is more preferable. 

As the "thiazolyl group substituted with 1 to 3 Ci- 6 alkyl 
groups", a thiazolyl group substituted with one or two methyl or 



may be made of a 4-cyanophenyl group, a 4-chlorophenyl group, a 
4-methylphenyl group, or a 4-methoxyphenyl group, or the like.* 
Among these groups, a 4-cyanophenyl group is preferable. As the 
"a-cyanobenzyl group substituted with 1 to 5 halogen atoms", for 
example, an oc-cyano-4-chlorobenzyl group or the like maybe given. 

As an example of the "styryl group substituted with 1 to 
5 substituents selected from the group consisting of Ci- 6 alkoxy 
groups and di(Ci- 6 alkyl) amino alkyl groups", mention may be made 
of a 4-methoxystyryl group, or an 4-N,N-dimethylaminostyryl group, 
or the like. 

As an example of the "pyrimidinyl group substituted with 
1 to 3 substituents selected from the group consisting of Ci_ 6 alkyl 
groups and Ci_ 6 alkoxy groups", mention may be made of a 
6-methoxypyrimidin-4-yl group, or a 2-methylpyrimidin-4-yl group, 
or the like. 

As^an example of the M phthalimidoyl group substituted with 
1 to 3 halogen atoms", a 5-chloro-N-phthalimidoyl group or the 
like may be given. 

As an example of the ^dioxopiperidinyl group substituted 
with 1 to 3 Ci_6 alkyl groups", a 2, 6-dioxo-3-ethylpiperidin-3-yl 
group or the like may be given. 

As an example of the "phenylsulf onylamino group substituted 
with 1 to 3 Ci-6 alkyl groups", a 4-methylphenylsulf onylamino group 
or the like may be given. As an example of the xx Ci_ 6 
alkylaminosulf onyl Ci_ 6 alkyl group", a methylaminosulf onylmethyl 
group or the like may be given. 

As an example of the M oxadiazolyl group substituted with 
substituted phenyl group wherein the substituents in the 
substituted phenyl group are 1 to 3 substituents selected from 
the group consisting of halogen atoms, Ci_ 6 alkyl groups, and Ci_ 6 
alkoxy groups", mention maybe made of a group wherein an oxadiazole 
ring is substituted with a phenyl group substituted with a tert-butyl 
group, or a methoxy group, or a bromine atom. More particularly, 
a 5- (p- ter t-butylphenyl) oxadiazolin-2-yl group, a 
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ethyl groups is preferable . 

As the "pyridyl group substituted with 1 to 3 Ci_ 6 alkyl groups", 
a pyridyl group substituted with one or two methyl or ethyl groups, 
and in particular, a 2-methylpyridin-6-yl group is preferable. 

As the "pyrimidinyl group substituted with 1 to 3 Ci- 6 alkyl 
groups", a pyrimidinyl group substituted with one or two methyl 
or ethyl groups is preferable, and more particularly, a 
2, 4-dimethylpyrimidin-6-yl group is more preferable. 

As the "pyrimidinyl group substituted with 1 to 3 Ci_ 6 alkoxy 
groups", a pyrimidinyl group substituted with one or two methoxy 
or ethoxy groups is preferable, and more particularly, a 
4-methoxypyrimidin-6-yl group, or a 2, 4-dimethylpyrimidin-6-yl 
group is more preferable. 

As the "pyridazinyl group substituted with 1 to 3 Ci- 6 alkoxy 
groups", a pyridazinyl group substituted with one or two methoxy 
or ethoxy groups is preferable. 

The term "C2-10 alk^yl group" means a straight-chain or 
branched alkenyl group haviW a double bond, and 2 to 10 carbon 
atoms. As an example thereof , mention may be made of an ethenyl 
group, a propenyl group, or a butyn^l group, or the like, and more 
particularly, a 1, 5-dimethy l-4-hexeWl group, or the like. 

The term "Ci- 6 alkylthio group" means a straight-chain or 
branched alkylthio group having 1 to 6 carbon atoms. As an example 
thereof, mention may be made of a methylthio group, an ethylthio 
group, a propylthio group, an isopropylthio group, a butylthio 
group, an isobutylthio group, a tert-butylthio group, a pentylthio 
group, or an isopentylthio group, or the like, and a methylthio 
group is particularly preferable. 

The term M C 2 -e alkanoyloxy group" means a group having a 
combined structure of a C 2 -e alkanoyl group and an oxy group (-0-) . 
As an example thereof, mention may be made of an acetyloxy group, 
a propionyloxy group, a butyryloxy group, an isobutyryloxy group, 
or a valeryloxy group, or the like. 

As an example of "phenyl group substituted with 1 to 3 
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substituents selected from the group consisting of nitro groups, 
cyano groups, Ci- 6 alkyl groups, Ci_ 6 alkoxy groups, Ci_ 6 alkylthio 
groups, phenyl groups, phenoxy groups, phenethyl groups, C 2 _ 6 
alkoxycarbonyl groups, and halogen atoms", mention may be made 
of a 4-chlorophenyl group, a 4-f luorophenyl group, a 
2, 5-dif luorophenyl group, a 2, 5-dichlorophenyl group, an 
o-phenethylphenyl group, a 4-methylthiophenyl group, a 
m-phenoxyphenyl group, a 4-methylphenyl group, a 3-methylphenyl 
group, a 2-methylphenyl group, a 2-methoxyphenyl group, a 

3- methoxyphenyl group, a 4-methoxyphenyl group, a 

2, 3-dimethoxyphenyl group, a 2 , 4-dimethoxyphenyl group, a 

4- methoxycarbonylphenyl group, a p-phenylphenyl group, or a 
m-cyanophenyl group, or the like. 

The term "Ci- 6 alkoxy Ci-e alkoxy group" means a group having 
a combined structure of a Ci_ 6 alkoxy group and a Ci_ 6 alkoxy group. 
As an example thereof, mention may be made of a methoxymethoxy 
group, a methoxyethoxy group, an ethoxyethoxy group, or a 
methoxypropoxy group, or the like. 

Examples of the "Ci-6 alkoxy Ci_ 6 alkoxy Ci- 6 alkoxy group" 
include CH3OCH2CH2OCH2CH2O- and the like. 

Examples of the "di (Ci-e alkyl) amino group" include -N(CH 3 ) 2 r 
-N(CH 2 CH 3 ) 2 , -N(CH 2 CH 2 CH 3 ) 2 , and the like. 

Examples of the "di (Ci_ 6 alkyl) amino Ci_ 6 alkoxy group" include 
-OCH 2 N(CH 3 ) 2 , -OCH 2 CH 2 N(CH 3 ) 2 , -OCH 2 CH 2 N (CH 2 CH 3 ) 2 , and the like. 

The term "N- (Ci- 6 alkyl) toluidino group" means a group having 
a structure wherein a toluidino group (CH 3 -C 6 H 4 -NH- ) is substituted 
with a Ci_6 alkyl group and preferably is substituted with a methyl 
or ethyl group. In particular, an N-ethyl-m- toluidino group is 
preferable . 

The "furyl group" includes a 2-furyl or 3-furyl group. 
^ — — ^ Th^oxetanylTgroup" has a^tructure of a saturated 4-membered 
ring having one oxygen atom as a hetero atom, and includes a 
2-oxetanyl group, or a 3-oxetanyl group. 

The "oxolanyl group" has a structure of a saturated 5-membered 
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ring having one oxygen atom as a hetero atom,, and includes a 

2- oxolanyl group, or a 3-oxolanyl group. 

The "dioxolanyl group" refers to a mono-valent group derived 
by eliminating hydrogen atom from a saturated 5-membered ring having 
two oxygen atoms as hetero atoms (dioxolane), preferably from a 
1, 3-dioxolane ring. In the dioxolanyl group, the ring thereof may 
be substituted with Ci- 6 alkyl group (s) . As an example thereof, 
a 2, 2-dimethyl-l, 3-dioxolan-4-yl group or the like may be given. 

The "oxanyl group" has a structure of a saturated 6-membered 
ring having one oxygen atom as a hetero atom, and includes a 2-oxanyl , 
a 3-oxanyl group, or a 4-oxanyl group. 

The "dioxanyl group" refers to a mono-valent group derived 
by eliminating hydrogen atom from a saturated 6-membered ring having 
two oxygen atoms as hetero atoms (dioxane) , preferably from a 

1.3- dioxane ring. In the dioxanyl group, the ring thereof may be 
substituted with Ci_ 6 alkyl group (s) . As an example thereof, a 
5, 5-dimethyl-l, 3-dioxan-2-yl group or the like may be given. 

The "benzodioxanyl group" refers to a mono-valent group 
derived by eliminating hydrogen atom from a benzodioxane ring, 
preferably a 1 , 4-benzodioxane ring. As an example thereof, a 

1. 4- benzodioxan-2-yl group or the like may be given. 

The "piper idinyl group" includes a 2-piperidinyl, a 

3- piperidinyl group, or a 4-piperidinyl group. In addition, in 
the piperidinyl group, the nitrogen atom present therein may be 
substituted with a Ci_ 6 alkyl group, and an N-methyl-piperidinyl 
group is preferred. 

The "piperidino group" refers to a mono-valent group derived 
by eliminating a hydrogen atom present on the nitrogen atom of 
piperidine . 

The "pyridyl group" includes a 2-pyridyl group, a 3-pyridyl 
"group, or a 4-pyridyl group . In the pyridyl group, the ring thereof 
maybe substituted with a Ci_ 6 alkyl group, preferably amethyl group . 
As an example thereof, a 6-methyl-2-pyridyl group may be given. 

The M pyridylthio group" has a combined structure of a pyridyl 



group and one thio group, and includes a pyridin-2-ylthio group, 
a pyridin-3-ylthio, group, or a pyridin-4-ylthio group, and a 
pyridin-2-yl group is preferable. 

The "pyrrolidino group" refers to a mono-valent group derived 
by eliminating a hydrogen atom present on the nitrogen atom of 
pyrrolidine . 

The M pyrrolidon-l-yl group" includes a 2-pyrrolidon-l-yl 
or 3-pyrrolidon-l-yl group. 

The "pyrrolidinyl group" includes a 2-pyrrolidinyl group 
or 3-pyrrolidinyl group. In the pyrrolidinyl group, the nitrogen 
atom present thereon may be substituted with a Ci_ 6 alkyl group. 
As an example thereof, an N-methyl-2-pyrrolidinyl group or the 
like may be given. 

The "quinolyl" includes a 2-quinolyl group, a 3-quinolyl 
group, a 4-quinolyl group, a 5-quinolyl group, a 6-quinolyl group, 
a 7-quinolyl group, or a 8-quinolyl group, and a 2-quinolyl group 
is preferable. 

The "pyrrolyl group" includes a 1-pyrrolyl group, a 
2-pyrrolyl group, or a 3-pyrrolyl group, and a 1-pyrrolyl group 
(N-pyrrolyl group) is preferable. 

The "thienyl group" includes a 2-thienyl group, or a 3-thienyl 

group . 

The "thiazolyl group" includes a 2-thiazolyl group, a 
4-thiazolyl group, or a 5-thiazolyl group. In addition, in the 
thiazolyl group, the ring thereof may be substituted with a Ci_ 6 
alkyl group. As an example thereof, a 4-methyl-5-thiazolyl group 
or the like may be given. 

The "morpholino group" refers to a mono-valent group derived 
by eliminating a hydrogen atom present on the nitrogen atom of 
morpholine . 

The "furfuryl group" means a 2-furfuryl group. 

The "2, 6-purindion-7-yl group" refers to a mono-valent group 
derived from 2, 6-purindione wherein oxo groups (=0) are bonded 
to the carbon atoms at the 2-position and the 6-position of the 
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purine ring and a group derived by eliminating the hydrogen atom 
present on the nitrogen atom at the 7-position. For the 
"2, 6-purindion-7-yl substituted with Ci_ 6 alkyl group is)", it is 
preferable that one or two nitrogen atoms on the group be substituted 
with a Ci-6 alkyl group, and in particular, a methyl group. As an 
example thereof, a 1, 3-dimethyl-2, 6-purindion-7-yl group or the 
like may be given. 

Any two groups of R 1 to R 5 adjacent to each other in the general 
formula (1) , taken together with the benzene ring to which they 
are bonded, may form the ring structures described above . In these 
rings, the following rings may be specially mentioned. 

As the "phthalimide ring substituted with a Ci_ 6 alkyl group", 
a ring substituted with a methyl or ethyl group is preferable, 
andmore particularly, for example, a ring substituted with a methyl 
group such as an N-methyl-phthalimide ring is more preferable. 

As the "dibenzofuran ring substituted with a Ci- 6 alkoxy group", 
a ring substituted with a methoxy or ethoxy group is preferable, 
and particularly, a ring substituted with a methoxy group is more 
preferable . 

As the "fluorene ring substituted with a halogen atom", a 
ring substituted with a chlorine or bromine atom is preferred, 
and furthermore, a ring substituted with a bromine atom is more 
preferable . 

As the "carbostyryl ring substituted with a Ci- 6 alkyl group", 
a ring substituted with a methyl or ethyl group is preferable and 
furthermore, a ring substituted with a methyl group is more 
preferable . 

As the "naphthalene ring substituted with 1 to 3 substituents 
selected from the group consisting of cyano groups, halogen atoms, 
nitro groups, and Ci-e alkyl groups", a ring substituted with 1 to 
3 cyano groups", haTogerl atoms, nitfo groups rmethyl groups or ethyl 
groups is preferable, and particularly, a ring substituted with 
a cyano group, a bromine or chlorine atom, a nitro group or a methyl 
group is more preferable. 
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As the "quinoline ring substituted with a Ci_ 6 alkyl group", 
a ring substituted with a methyl or ethyl group is preferred, and 
in particular, a quinoline ring substituted with a methyl group 
is more preferable. 

As the w 2-oxo-a-chromene ring substituted with 1 to 3 
substituents selected from the group consisting of Ci_ 6 alkyl groups, 
Ci-6 alkoxy groups, and Ci-e alkoxy Ci- 6 alkyl groups", a ring 
substituted with a methyl group, an ethyl group, a methoxy group, 
an ethoxy group, a methoxymethyl group, a methoxyethyl group, an 
ethoxymethyl group, or an ethoxyethyl group is preferred, and in 
particular, a ring substituted with a methyl or methoxymethyl group 
is more preferable. 

As the "cinnolin ring substituted with a Ci-e alkyl group", 
a ring substituted with a methyl or ethyl group is preferred, and 
in particular, a ring substituted with a methyl group is more 
preferable. 

As the "benzothiazol ring substituted with a Ci_ 6 alkyl group", 
the ring substituted with a methyl or ethyl group is preferred 
and furthermore, a ring substituted with a methyl group is more 
preferable. 

In addition, in the present invention, the term 
"pharmaceutically-acceptable salt" refers to a salt with an alkali 
metal, an alkali earth metal, ammonium, an alkylammonium, or the 
like, as well as, a salt with a mineral acid or an organic acid. 
As an example thereof , mention may be made of sodium salts , potassium 
salts, calcium salts, ammonium salts, aluminum salts, 
triethylammonium salts, acetates, propionates, butyrates, 
formates, trif luoroacetates, maleates, tartarates, citrates, 
stearates , succinates , ethylsuccinates, lactobionates , 
gluconates, glucoheptonates, benzoates, methanesulf onates, 
ethanesui f onates , ^-Ry^roxyetffanesurf onates , benzene sul fonate s , 
para- to luenesulf onates, lauryl sul fates, malates, aspartates, 
glutamates, adipates, salts with cysteine, salts with 
N-acetylcysteines , hydrochlorides , hydrobromides , phosphates , 
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sulfates, hydroiodides, nicotinates, oxalates, picrates, 
thiocyanates, undecanates, salts with polymeric acrylic acid, salts 
with carboxyvinyl polymers, or the like. 

The compounds represented by the general formula (1) of the 
present invention may be prepared by or according to the methods 
described in Japanese Patent Application, Toku-Kai-Sho 61-165360 
(which is incorporated herein by reference.) 

For example, the compounds of the present invention may be 
synthesized by reacting aniline derivatives substituted with R 1 
to R 5 described below 




with orthoformates such as trimethyl orthof ormate, triethyl 
orthof ormate, or the like in the presence or absence of a catalytic 
amount of an organic acid such as acetic acid, a mineral acid such 
as hydrochloric acid, or a salt of a mineral acid and an amine 
such as pyridine hydrochloride, for 2 to 72 hours at a temperature 
preferably in the range of room temperature to 150°C, and more 
preferably in the range of 70 to 100°C to obtain an intermediate, 
and subsequently treating the intermediate, after isolation or 
in the state as produced, with hydroxylamine in a solvent such 
as ethanol. 

The aniline derivatives described above may be prepared, 
for example, by the following method. Herein, in order to simplify 
the explanation, the aniline derivatives wherein R 1 , R 2 , R 4 , and 
R 5 are hydrogen atoms and R 3 is a group repr^sented^by the_fprmula,:, 
-Y- (CR 61 R 62 ) m - (CR 63 R 64 ) n -R 7 , are employed. 

At first, a compound represented by the formula (a) : 



(wherein X represents a halogen atom) and a compound/ for 
example, represented by the following formula (b) : 



R 7 (CR 63 R 64 ) m - (CR 6I PJ 



(b) 



(whereinR 7 , Y, R 61 , R 62 , m, R 63 , R 64 , and ivhave the same meanings 
as described above) are reacted in the presence e^f a base to obtain 
a compound represented by the following formula >c) . 



Subsequently, the compound represented by the formula (c) 
described above is derived to an aniline derivative represented 
by the following formula (d) by means of a general method for reducing 
an aromatic nitro group to an aromatic amino group. 



The inhibitors for production of 20-HETE according to the 
present invention comprise compounds represented by the general 
formula (1) or the pharmaceutically-acceptable salts thereof as 
active ingredients, and effectively inhibit the production of 
20-HETE. 

In addition, the inhibitors for production of 20-HETE of 
the present invention are useful as medicines, and in particular, 
therapeutic agents for kidney diseases, cerebrovascular diseases, 
or circulatory diseases. 

= ~ ~ The^ose of The medicines (including therapeutic agents for 
kidney diseases, cerebrovascular diseases, or circulatory 
diseases) , as, well as the inhibitors for production of 20-HETE 
according to the present invention, is preferably in a range of 



R 7 -(CR 




(c) 




1 to 2000 mg per day as the compounds represented by the general 
formula (1) or the pharmaceutically-acceptable salts thereof , in 
the case of an adult human subject to be treated. They may be 
administered in a single dose or divided into several doses per 
day. The doses may vary depending on the usage, as well as, the 
age, weight, and conditions of each individual patient, and the 
like. 

The medicines (therapeutic agents for kidney diseases, 
cerebrovascular diseases, or circulatory diseases) as well as, 
the inhibitors for production of 20-HETE according to the present 
invention may be administered orally or parenterally, in the form 
of tablets, capsules, granules, powders, troches, ointments, creams, 
emulsions, suspensions, suppositories, injectable solutions, or 
the like, each of which may be produced according to the conventional 
formulation methods (for example, methods defined in the 12 th 
revision of Japanese Pharmacopeia) . These preparation forms may 
be selected depending on the conditions and ages of the patients, 
as well as the purpose of the treatment. Upon manufacturing 
preparations in various formulations, conventional fillers (for 
example, crystalline cellulose, starch, lactose, mannitol, or the 
like) , binders (for example, hydroxypropylcellulose, 
polyvinylpyrrolidone, or the like), lubricants (for example, 
magnesium stearate, talc, or the like) , disintegrants (for example, 
carboxymethylcellulose calcium, or the like) , and the like, may 
be employed. 

Best Modes for Carrying out the Invention 

In the following, the present invention is illustrated in 
detail by the following examples . However, it should be understood 
tha t~- the^ pr e^s en t i riven t l oh xsliot limited to the examples described 
below. 



Example 1 
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Synthesis of 

N- (4-butyl-2-iaethylphenyl) -N' -hydroxy-f ormamidine 

4-Butyl-2-methylaniline (129.18 g) and ethyl orthof ormate 
(234.66 g) were stirred for 11 hours at 100°C. Subsequently, the 
excess of the ethyl orthof ormate was removed. The obtained crude 
product was dissolved in methanol (200 ml) . To a methanol solution 
(500 ml) of hydroxylamine hydrochloride (65.59 g), a methanol 
solution (350 ml) of sodium methoxide (51.02 g) was added dropwise 
at 0°C to neutralize * The precipitated sodium chloride was filtered 
off. The filtrate was added dropwise to the methanol solution of 
the crude product, and subsequently, the mixture was stirred for 
15 hours at room temperature. The methanol was removed. The 
obtained residue was dissolved in 800 ml of chloroform, and 
subsequently, washed with water and saturated brine. The organic 
layer was dried over anhydrous magnesium sul f ate and then the solvent 
was removed. The obtained residue was washed with hexane to yield 
63.66 g of crude crystals of the target compound. One portion of 
the crude crystals (35.47 g) was recrystallized from hexane : ethyl 
acetate (1:4) to yield 29.85 g of the target compound as a colorless 
powder (Compound 1 in Table 1 described below) . 
Melting point: 131.5 - 134. 0°C 

Example 2 

Synthesis of 
N- ( 4- tert-butylphenyl ) -N' -hydroxy-f ormamidine 

4- tert-Butylaniline (3.9 g) and ethyl orthof ormate (7.9 g) 
were stirred for 6.5 hours at 100°C. Subsequently, the excess of 
the ethyl orthof ormate was removed. The obtained crude product 
was dissolved in methanol (10 ml) . To a methanol solution (20 ml) 
of hydroxylamine hydrochloride (2.1 g) , a methanol solution (15 
-mil =of -sodium ^metho^ dropwise at 0°C to 

neutralize. The precipitated sodium chloride was filtered off. 
The filtrate was added dropwise to the methanol solution of the 
crude product, and subsequently, the mixture was stirred for 1.5 



hours at room temperature . The methanol was removed . The obtained 
residue was dissolved in 50 ml of chloroform, and subsequently, 
washed with water and saturated brine . The organic layer was dried 
over anhydrous magnesium sulfate and then concentrated. The 
obtained residue was purified by silica gel column chromatography 

(hexane : ethyl acetate = 4:1) to yield 1.65 gof the target compound 

(Compound 2 in Table 1 described below) . 
Melting point: 113.5 - 114. 5°C 

Example 3 

Synthesis of 

N- (4-methoxycarbonylphenyl) -N' -hydroxyf ormamidine 

A mixture of 4-aminobenzoic acid methyl ester (1.98 g) and 
ethyl orthoformate (4.07 g) was stirred for 16 hours at 100°C. 
Subsequently, the excess of the ethyl orthoformate was removed. 
To the obtained residue, amethanol solution (16ml) of hydroxylamine 
prepared from hydroxylamine hydrochloride (1.50 g) and sodium 
methoxide (1.10 g) was added, and the mixture was stirred for 6 
hours at room temperature . The solvent was removed and subsequently, 
to the residue, chloroform was added. Subsequently, it was washed 
successively with water and saturated brine. The organic layer 
was dried over anhydrous magnesium sulfate and the solvent was 
removed. The residue was purified by silica gel column 
chromatography (eluent; n-hexane : ethyl acetate) , and subsequently, 
by recrystallized from chloroform - methanol to yield the target 
compound (Compound 123 in Table 1 described below) (0.32 g) as 
a colorless powder. 

Melting point: 167.0 - 167. 5°C 

Example 4 
" Synthesis of" 
N- (2-aminosulf onylphenyl) -N' -hydroxyf ormamidine 

A mixture of 2-aminobenzsulf onamide (3.0 g) , ethyl 
orthoformate (5.15 g) , and ethyl acetate (20 ml) was stirred for 
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5 hours at 100°C. Subsequently, the excess of the ethyl 
orthoformate was removed. To a methanol solution (30 ml) of the 
residue, a methanol solution (40 ml) of hydroxylamine prepared 
from hydroxylamine hydrochloride (1,50 g) and sodium methoxide 
(1.10 g) was added, and the mixture was stirred for 2 days at room 
temperature. The solvent was removed and subsequently, to the 
residue, chloroform was added, and washed successively with water 
and saturated brine. The organic layer was dried over anhydrous 
magnesium sulfate and the solvent was removed. The residue was 
purified by silica gel column chromatography (eluent: ethyl 
acetate) to yield the target compound (Compound 236 in Table 1 
described below) (0.73 g) as a colorless powder. 
Melting point: 130.5 - 131. 5°C 

Example 5 

Synthesis of N- [4- (pyridin-2-ylmethoxy) 
phenyl ] — N' -hydroxyf ormamidine 

A mixture of 4- (pyridin-2-ylmethoxy) aniline (1.715 g) and 
ethyl orthoformate (2.613 g) was stirred for 14 hours at 100°C. 
Subsequently, the excess of the ethyl orthoformate was removed. 
To a methanol solution (20 ml) of the residue, a IMmethanol solution 
(10 ml) of hydroxylamine was added, and the mixture was stirred 
for 2,5 days at room temperature. The solvent was removed and 
subsequently, to the residue, chloroform was added . Subsequently, 
it was washed with water and saturated brine. The organic layer 
was dried over anhydrous magnesium sulfate and the solvent was 
removed. The obtained residue was purified by recrystallization 
from ethyl acetate to yield the target compound (Compound 345 in 
Table 1 described below) (0.524 g) as a colorless powder. 

Melting point: 159.5 - 161. 0°C 

Example 6 

Synthesis of 
N- [4- (benzylthio) phenyl] -N' -hydroxyf ormamidine 
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A mixture of 4- (benzyl thio) aniline (1.18 g) and ethyl 
orthoformate (1.78 g) was stirred for 12 hours at 100°C. 
Subsequently, the excess of the ethyl orthoformate was removed. 
To a methanol solution (20 ml) of the residue, a 1M methanol solution 
(10 ml) of hydroxylamine was added, and the mixture was stirred 
for 2. 5 1 days at room temperature. The solvent was removed and 
subsequently, to the residue, chloroform was added. Subsequently, 
it was .washed with water and saturated brine. The organic layer 
was dried over anhydrous magnesium sulfate and the solvent was 
removed. The obtained residue was recrystallized from ethyl 
acetate to yield the target compound (Compound 441 in Table 1 
described below) (0.43 g) as a colorless powder. 

MeLting point: 166°C 



Example' 7 



The compounds shown in Table 1 described below were obtained 
by carrying out the similar probedures as those of Production Example 
1. The compounds obtained in Production Examples 1 to 6, together 
with the other compounds are also shown in Table 1 . 



The Rf values in Table 1 corresponds to the Rf values in 
the case of development with a mixture of ethyl acetate : hexane 
(1:2) (no mark) or in the case of development with a mixture of 
chloroform : methanol (9:1) (marked as *), employing thin layer 
chromatography Silica gel 60 F 25 4 , produced by Merck, or NH-TLC 
plates, produced by Fuji Silysia Chemical Ltd. In addition, the 
term " A posi" or "nega" denotes data of the cation peak (M+H) or 
the anion peak (M-H) , observed in a positive mode or a negative 
mode upon measurement of mass spectrum by means of the ESI method. 
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Inhibiti 
on rate 
(1//M) 


IC50 
(nM) 


Oomp. 
1 




131.5 
134.0 


207 


207 




205 


0.56 


Si02 
(NH) 


EtOAc: 
MeOH 

=95:5 


100.5 


3.5 


Comp 
2 




113.5 
114.5 


193 




191 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 


97.0 


7.8 


Comp. 
3 


9 H 

I 


84.5- 
85.5 


193 




191 




0.22 


Si02 


Hexane 
:AcOEt 
=2:1 


98.9 




Comp. 
4 




101.0 
102.5 






191 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


107.6 


3 






153.0 
154.0 


219 




217 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 


99.9 


3.8 


Comp. 
6 


9 H 


119.5 
120.5 


223 




221 




0.20 


Si02 


Hexane 
:AcOEt 
=2:1 


99.9 




Comp 
7 




122.5 
124.0 


207 




205 




0.14 


Si02 


Hexane 
:AcOEt 
=2:1 


110.5 


12.1 


Comp. 

= = 8 


C-H 
f N HCI 


141.0 
142.0 


193 




191 




0.21 


Si02 


Hexane 
TAcOEt 
=2:1 


99.9 




Comp. 
9 


9 H 


108.0 
110.0 


221 




219 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


99.9 


4.9 



• # 

40 



Comp. 
10 


<?H 

XX 


1 A1 f\ 
1 4o.O 

144.5 






151 




0.12 


Si02 


Hexane 

1 l vaui iv 

:AcOEt 
=2:1 


89.5 


669.0 


Comp. 
11 


9H 


1 0 I.U 

152.5 


185 




183 




0.18 


Si02 


:AcOEt 
=2:1 


92.7 


297.1 


Comp. 
12 


HN xx F 


i oy.o 
140.5 


155 








0.08 


Si02 


nc Ad I i<3 

:AcOEt 
=2:1 


77.1 


1415.5 


Comp. 
13 


r N 


1 1 O.U 

118.0 


165 




163 




0.12 


Si02 


nexaric 
:AcOEt 
=2:1 


95.9 


117.9 


Comp. 
14 


9 H 


1 0 I.U 

153.0 






183 




0.19 


Si02 


ncXdnt? 

:AcOEt 
=2:1 


91.7 


162.8 


Comp. 
15 


9 H 

HN xx cl 


1 00.0 

156.0 


171 




169 




0.10 


Si02 


:AcOEt 
=2:1 


92.9 


287.7 


Comp. 
16 


H 


1 41. U 

142.0 


165 




163 




0.12 


Si02 


Hexsne 
:AcOEt 
=2:1 


97.6 


6.6 


Comp. 
17 




139.0 


181 




179 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1_ 


_85.3 




Comp. 
18 


XX N ^ N OH 
H 


139.0 
140.0 


167 




165 




0.06 


Si02 


Hexane 
:AcOEt 
=2:1 


94.6 


45.2 



41 



Comp. 
19 


H 


144.0 
145.0 


181 




179 




0.08 


Si02 


Hexane 
:AcOEt 
=2:1 


88.0 


337.6 


Comp. 
20 


? H 


149.0 
150.0 


181 




179 




0.07 


Si02 


Hexane 
:AcOEt 
=2:1 


97.5 


227.6 


Comp. 
21 


9 H 

r N i 


115.5 
116.5 


165 




163 




0.14 


Si02 


Hexane 
:AcOEt 
=2:1 


81.1 




Comp. 
22 


*S i 


139.0 
141.0 










0.16 


Si02 


Hexane 
:AcOEt 
=2:1 


95.7 




Comp. 
23 




110.0 
111.5 


171 




169 




0.12 


Si02 


Hexane 
:AcOEt 
=2:1 


82.8 


475.8 


Comp. 
24 


9 H 

r N 

HN^^CI 


119.0 
120.5 


205 








0.10 


Si02 


Hexane 
:AcOEt 
=2:1 


89.2 


519.7 


Comp. 
25 


9 H 


142.5 
144.5 


189 




187 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


87.0 




Comp. 
26 


9 H 

r N 


155.0 
156.5 


_20..1_ 




J99, 




0,18- 


Si02 


Hexane 
:AcOEt 

« =2:1- 


-86:0- 


203r7 


Comp. 
27 




140.5 
142.0 


205 




203 




0.10 


Si02 


Hexane 
:AcOEt 
=2:1 


103.3 


1.7 



Comp. 
28 


9 H 


11 9.0 
120.5 


235 




233 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


92.5 


4.7 


Comp. 
29 


<?H 

r N i 


93.0- 
94.5 


179 




177 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 


93.6 





Comp. 
30 




143.0 
143.5 


179 




177 




0.12 


Si02 


Hexane 
:AcOEt 
=2:1 


103.0 


2.4 


Comp. 
31 




131.0 
132.0 


179 








0.12 


Si02 


Hexane 
:AcOEt 
=2:1 


97.8 


6.6 


Comp. 
32 




114.0 
115.0 


179 








0.16 


Si02 


Hexane 
:AcOEt 
=2:1 


87.2 




Comp. 
33 




171.0 






291 




0.23 


Si02 


Hexane 
:AcOEt 
=2:1 


91.9 




Comp. 
34 


B|XX Br 


163.0 
163.5 


293 




291 




0.17 


Si02 


Hexane 
:AcOEt 
=2:1 


90.6 


79.7 


Comp. 
35 


9 H 

i_IKI 


161.0 










0.17 


Si02 


nexane 
:AcOEt 

=2:1- 


95.4^ 


^86.5 


Comp. 
36 


9 H 

HN xx Br 


163.0 
164.0 


215 




213 




0.10 


Si02 


Hexane 
:AcOEt 
=2:1 


98.3 


136.5 



# • 

43 



Comp. 
37 


<?H 

\X f o 


167.0 
167.5 


195 




193 




0.06 


Si02 


Hexane 
:AcOEt 
=2:1 


92.7 




Comp. 
38 


9 H 

H "Xl a 


151.0 
152.5 


185 




183 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 


89.8 


79.8 


Comp. 
39 




110.0 
113.0 


??1 




219 




0.10 


Si02 


Hexane 
.AcOEt 
=2:1 


99.0 


22 


Comp. 
40 




160.0 
161.0 


205 




203 




0.16 


Si02 


Hexane 
:AcOEt 
=2:1 


98.2 




Comp. 
41 


9 H 

HN xx Br 


161.0 
161.5 


229 




227 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 


96.6 


49.0 


Comp. 
42 




144.0 
145.0 










0.44 


Si02 


CHCI3: 
MeOH= 
9:1 


99.9 




Comp. 
43 


H 


123.0 
124.0 


169 




167 




0.30 


Si02 


CHCI3: 
MeOH= 
9:1 




168.1 


Comp. 
44 


0 


1 4S.U 
146.0 


223 




221 




0.32 


Si02 


MeOH= 

„9:1„ 




8.1 - 


Comp. 
45 




163.5 
164.5 


243 








0.45 


Si02 


CHCI3: 
MeOH- 
9:1 


53.5 





44 



Comp. 
46 




100.5 
102.0 


205 




203 




0.24 


Si02 


OnOlo. 
MeOH= 
9:1 


48.5 


355.3 


Comp. 
47 


H 


166.0 
166.5 


277 




275 




0.37 


Si02 


MeOH= 
9:1 


94.8 


6.5 


Comp. 
48 


v^YY Br 

lr H 


155.0 
156.0 


335 








0.52 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
49 


F^F 


122.5 
124.0 






271 




0.44 


Si02 


CHCI3: 
MeOH= 
9:1 


46.7 




Comp. 
50 


F^^^^^-F 
H 


155.5 
156.5 


173 




171 




0.34 


Si02 


CHCI3: 
MeOH= 
9:1 




25.5 


Comp. 
51 


H 


157.0 
158.0 


229 




227 




0.42 


Si02 


CHCI3: 
MeOH= 
9:1 


50.2 


21.8 


Comp. 
52 




145.0 
146.0 


181 








0.43 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
53 




i eft ft 
1 59.0 

160.0 


271 








0.66 


Si02 


MeOH= 

9:1- _ 






Comp. 
54 




162.5 
163.5 










0.43 


Si02 


CHCI3: 
MeOH= 
9:1 







45 



Comp. 
55 


<?H 

1 


130.5 
132.0 


277 




275 




0.5 


Si02 


CHCI3: 
MeOH= 
9:1 


31.3 




Comp. 
56 


H 


144.0 
145.5 


190 




188 




0.42 


Si02 


CHCI3: 
MeOH= 
9:1 


50.6 




Comp. 
57 


9 H 




193 




191 




0.22 


Si02 


Hexane 
:AcOEt 
=2:1 


59.1 




Comp. 
58 


9 H 

r N 


146.5 
148.0 


257 




255 




0.21 


Si02 


Hexane 
:AcOEt 
=2:1 


99.9 


7.1 


Comp. 
59 


9 H 

ZX) 




167 




165 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 


49.0 




Comp. 
60 






181 




179 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 






Comp. 
61 


9 H 

to 








163 




0.17 


Si02 


Hexane 
:AcOEt 
=2:1 






Comp. 
62 


9 H 




_1 51 








.0.12 


Si02 


Hexane 
:AcOEt 

_=2:1_ 


=69.5= 




Comp. 
63 


9H 




165 




163 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


49.3 





46 



Comp. 
64 


9 H 

r N 








163 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 






Comp. 
65 


<?H 

r" 

v. 




167 




165 




0.08 


Si02 


Hexane 
:AcOEt 
=2:1 


59.3 




Comp. 
66 


9H 




181 




179 




0.10 


Si02 


Hexane 
:AcOEt 
=2:1 


41.2 




Comp. 
67 


*S i ■ 

hn Xj ci 




185 




183 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


48.4 




Comp. 
68 


9 H 

^F+F 




205 




203 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 






Comp. 
69 


9 H 

HN tl F 




189 




187 




0.15 


Si02 


Hexane 
:AcCEt 
=2:1 


58.7 




Comp. 
70 


9H 




249 




247 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


32.9 




Comp. 
71 


CO 




179 




177 




..0.1.8- 


Si02 


Hexane 
:AcOEt 
_ =2:1 


^.42,5 




Comp. 
72 


9 H 


168.0 
169.0 


179 








0.12 


Si02 


Hexane 
:AcOEt 
=2:1 


99.2 





Comp. 
73 






297 




295 




0.18 


Si02 


Hexane 
:AcOEt 
=2:1 


99.9 




Comp. 
74 


HN A B 




243 




241 




0.11 


Si02 


Hexane 
:AcOEt 
=2:1 


43.7 




Comp. 
75 


9 H 




215 




213 




0.16 


Si02 


Hexane 
:AcOEt 
=2:1 


46.9 




Comp. 
76 


9 H 

r N , 

V 








195 




0.06 


Si02 


Hexane 
:AcOEt 
=2:1 


35.1 




Comp. 
77 


<?H 

HN^ 








281 




0.17 


Si02 


Hexane 
:AcOEt 
=2:1 


49.0 




Comp. 
78 


9 H 

r N , 




197 




195 




0.03 


Si02 


Hexane 
:AcOEt 
=2:1 


36.3 




Comp. 
79 


9" 

r 




155 




153 




0.15 


Si02 


Hexane 
:AcOEt 
=2:1 


35.3 




Comp. 
80 


9 H 




239, 




237 




0.32- 


Si02 


Hexane 
:AcOEt 
=2:1 


=37:2 - 




Comp. 
81 


9 H 

DP 

CI 




205 




203 




0.14 


Si02 


Hexane 
:AcOEt 
=2:1 


51.3 





48 



Comp. 
82 


9 H 

HN "CX Br 


133.5 
134.5 


215 




213 




0.12 


Si02 


Hexane 
:AcOEt 
=2:1 


70.9 




Comp. 
83 






249 








0.46 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
84 


9 H 




221 




219 




0.27 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
85 


Br 




229 




227 




0.37 


Si02 


CHCI3: 
MeOH- 
9:1 






Comp. 
86 


9 H 
'S 




185 




183 




0.29 


Si02 


CHCI3: 
MeOH= 
9:1 


58.7 




Comp. 
87 


q>H 

*% 

N 




187 








0.22 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
88 


9 H 

*) 1 

f xx 0 , 




231 




229 




0.31 


Si02 


CHCI3: 
MeOH- 
9:1 






Comp. 
89 


^ C, 




.210. 




208 




.0.32. 


,Si02 


L>noio. 
MeOH= 






Comp. 
90 






235 








0.33 


Si02 


CHC13: 
MeOH= 
9:1 


36.5 





49 



Comp. 
91 


<?H 

V 




263 








0.27 


Si02 


CHCI3: 
MeOH= 
9:1 


36.6 




Comp. 
92 


HN^ 3< F 
N 




230 




228 




0.51 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
93 


9H 












0.21 


Si02 


CHCI3: 
MeOH- 
9:1 






Comp. 
94 






226 




224 




0.29 


Si02 


CHCI3: 
MeOH= 
9:1 


41.2 




Comp. 
95 






210 




208 




0.32 


Si02 


CHCI3: 
MeOH= 
9:1 


44.5 




Comp. 
96 


9 H 

*S Br 




335 








0.40 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
97 


9 H 

■s ?' 




239 




237 




0.32 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
98 


9 H 

F 1 




185 








0.21 


Si02 


CHCI3: 
MeOH= 
9:1^ 


-43.9 




Comp. 
99 


9 H 

u 




197 




195 




0.29 


Si02 


CHCI3: 
MeOH= 
9:1 


40.8 





50 



Comp. 
100 


<?H 

■S Br 




370 




368 




0.38 


Si02 


MeOH= 
9:1 


44.3 




Comp. 
101 






201 




199 




0.24 


Si02 


OHUlo: 
MeOH= 
9:1 


52.4 




Comp. 
102 


^ Br 

HN ri 




375 




373 




0.41 


Si02 


CHCIo: 
MeOH= 
9:1 


44.4 




Comp. 
103 


H 


143.0 
146.0 


227 




225 




0.21 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
104 


*s i 
HN XT° 




181 








0.39 


Si02 


CHCI3: 
MeOH= 
9:1 


31.9 




Comp. 
105 


p h 
•s 

L L ph 




303 




301 




0.12 


Si02 


CHCIo: 
MeOH= 
9:1 


46.7 




Comp. 
106 


9H HCI 

^ 1 

Hlvk 




165 




163 




0.25 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
107 


PH . 

V 




196 




194 




0.37 


Si02 


MeOH= 

9:L 






Comp. 
108 


9 H 




231 








0.39 


Si02 


CHCI3: 
MeOH= 
9:1 


36.4 





51 



Comp. 
109 


9 H 

N *l 9' 

HM X. 




196 




194 




0.13 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
110 


^ f 












0.13 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
111 






191 








0.37 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
112 


9H 








160 




0.24 


Si02 


CHCI3: 
MeOH= 
9:1 


37.4 




Comp. 
113 


9 H N 

•s f 

HN^L 

V 

CI 




196 




194 




0.08 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
114 


T HQ 








223 




0.21 


Si02 


CHCI3: 
MeOH= 
9:1 






Comp. 
115 


9 H 

C i^A C i 




239 




237 




0.4 


Sr02 


CHCI3: 
MeOH= 
9:1 






Comp. 
116 


<?H 

V 




197 




195 




_ 0.37, 


,Si02 


OnOlo: 
MeOH= 

_9:1_ 






Comp. 
117 


9 H 

""XX 




249 




247 




0.39 


Si02 


CHCI3: 
MeOH= 
9:1 


71.6 





52 



Comp. 
118 


T 

r° 




225 




223 




0.41 


Si02 


MeOH= 
9:1 






Comp. 
119 


HN TT^ 




249 








0.27 


Si02 


OnOI*5. 
MeOH= 
9:1 






Comp. 
120 


9 H 




173 




171 




0.37 


Si02 


CHCfo: 
MeOH= 
9:1 






Comp. 
121 


9 H 

""XX 


166.5 
167.0 






237 




0.29 


Si02 


EtOAc: 
hexane 
=1:2 


72.0 




Comp. 
122 


9H 


106.0 
107.5 


223 




221 




0.05 


Si02 


EtOAc: 
hexane 
=1:2 


94.7 


28.9 


Comp. 
123 


9 H 


167.0 
167.5 




195 


193 




0.47 


Si02 
(NH) 


EtOAc: 
MeOH 

=95:5 


92.7 




Comp. 
124 


HN X) 


100.0 
102.0 






227 




0.12 


Si02 


EtOAc: 
hexane 
=1:2 


92.2 


354.5 


Comp. 
125 


f^Lf 


138.0 

139.5 
(dec.) 
















67.6 




Comp. 
126 


6" 


172.5 

173.0 
(dec.) 
















34.9 





53 



Comp. 
127 


P H 


137.5 
138.5 




209 




207 


0.53 


Si02 
(NH) 


EtOAc: 
MeOH 
=95:5 






Comp. 
128 




143.0 
145.0 


263 








0.26 


Si02 


CHCI3: 
MeOH 
=9:1 


102.0 


7.0 


Comp. 
129 




183.0 
183.5 




253 


251 




0.50 


Si02 
(NH) 


EtOAc: 
MeOH 

=95:5 






Comp. 
130 




155.0 
156.0 


243 




241 




0.10 


Si02 


EtOAc: 
hexane 
=1:2 


116.5 


6.9 


Comp. 
131 


H 


144.0 
145.5 


229 




227 




0.09 


Si02 


EtOAc: 
hexane 
=1:2 


89.2 


26 


Comp. 
132 




122.0 
123.5 
















117.6 


3.9 


Comp. 
133 




116.5 
117.5 
















48.6 


720 


Comp. 
134 




154.0 
154.5 
















57.4 


3625 


Comp. 
135 


9 H 

HH X) 




137 




135 




0.10 


Si02 


EtOAc: 
hexane 
=1:2 


49.3 





54 



Comp. 
136 


<?H 

r N 




243 




241 




0.17 


Si02 


EtOAc: 
hexane 
=1:2 






Gomp. 
137 


9 H 
f 




229 




227 




0.15 


Si02 


EtOAc: 
hexane 
=1:2 






Comp. 
138 


9 H r 

m rb 




297 




295 




0.11 


Si02 


EtOAc: 
hexane 
=1:2 


44.0 




Comp. 
139 


<pH 




179 




177 




0.13 


Si02 


EtOAc: 
hexane 
=1:2 


69.7 




Comp. 
140 


HIsL 

11 

N OH 






194 


192 




0.23 


Si02 
(NH) 


AcOEt 
EtOH 
=90:10 






Comp. 
141 








194 


192 




0.06 


Si02 


CHCI3: 
MeOH 

=95:5 






Comp. 
142 


| 

HNL 

ll 

N OH 
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* Si02(NH): Merck pre-coated plates Silica sel 60 F254. Si02(NHXNH): TLColateNH Fuii Silvsia Chemical LTD. 
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Experimental Example [Inhibitory effect of 20-HETE synthase 
originated from rat kidney microsome] 

Regarding the compounds listed in Table 1, their inhibitory 
activity to production of 20-HETE was examined. This examination 
was carried out based on the method described in J, Pharmacol. 
Exp. Ther., Vol. 268, pp. 474 (1994). 

The subject compound for this examination was added to a 
buffer comprising SOmMof 3-morpholinopropanesulf onic acid (pH7 . 4) , 
5mM of magnesium chloride and ImM of ethylenediaminetetraacetic 
acid (EDTA) disodium salt. 

After that, the rat kidney microsome (microsome fraction 
prepared from the kidney of a spontaneous hypertension rat (male, 
6 weeks of age)) as an enzyme, [5,6,8,9,11,12,14,15] tritium- 
arachidonic acid (supplied by Amasham) as a substrate, and NADPH 
(supplied by Sigma) as a coenzyme were added and reacted for 1.5 
hours at 37 °C. 

After the reaction, formic acid was added to stop the reaction, 
and then acetonitrile (final concentration of 50%) was added and 
left for 1.5 hours at room temperature. 

The activity of 20-HETE synthase was measured by using a 
high performance liquid chromatograph having a detector for 
radioactive substances (supplied by Gilson) , and equipped with 
a C18 reversed phase column (Biocyl C18, supplied by Bio-rad) . 

Setting an amount of 20-HETE production to 100% when no subject 
compound for examination was added, the concentration of the subject 
compound at which the production of the 20-HETE was inhibited to 
50% and the inhibition rate at which 1/zM of the subject compound 
was added are presented together in Table 1. 

Referring to Table 1, it was confirmed that the compounds 
of the present invention- have inhibitory activity for -production 
of 20-HETE. 

Industrial applicability 

The compounds represented by the general formula (1) or the 



pharmaceutically-acceptable salts thereof according to the present 
invention are useful as inhibitors for production of 20-HETE. 
Therefore, they are useful as medicines, and in particular, 
therapeutic agents for various diseases in human subjects and 
animals, which 20-HETE is implicated in, such as kidney diseases, 
cerebrovascular diseases, or circulatory diseases. 

In addition, in the compounds represented by the general 
formula (1) or the pharmaceutically-acceptable salts thereof , the 
compounds wherein a non-hydrogen substituent is present at the 
para position of the hydroxyf ormamidino moiety on the benzene ring 
are, in particular, preferable. 

In addition, the compounds represented by the general formula 
(1) or the pharmaceutically-acceptable salts thereof as recited 
in Claims 5 or more are novel compounds and useful in themselves, 
and also, exhibit the excellent effects described above. 



